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The chemistry of steroids has become a matter of immense interest in 
recent past because of their extraordinary utility in research and industry, 
owing to their broad spectrum biological properties. Previous work from our 
laboratories described the preparation and study of a number of the, then 
unknown steroidal derivatives in the cholestane series. These included 
azasteroids, oxasteroids, pyrazoles, pyrans etc. In continuation of the above 
work an attempt has been made to prepare new compounds with probable 
biological potential. The newly prepared compounds have been characterized 
on the basis of their analytical data and spectral properties. In some cases 
abnormal products have been obtained and this has offered scope for some 
mechanistic and stereochemical studies also. The whole work is divided into 
four chapters namely. 
Chapter-I : Synthesis of steroidal thiadiazoles. 
Chapter - II : Synthesis of steroidal pyrazolines and steroidal 
enamine-pyrrolidine derivatives. 
Chapter - III [A] : Synthesis of steroidal nitrato alcohols. 
Ill [B] : Synthesis of steroidal oxadiazoline. 
Chapter - IV : Miscellaneous reactions of cholest-4-en-3-one 
thiosemicarbazone and cholest-5-en-3-one 
semicarbazone (steroidal thiazolidinone, 
azetidinone and selenadiazole). 
The results are summarized below. 
II 
CHAPTER - 1 
SYNTHESIS OF STEROIDAL THIADIAZOLES 
The fusion of any heterocyclic ring system to steroid or introduction of 
heteroatoms such as N, 0, S or halogen, found to enhance their biological and 
industrial applications. Little attention has been paid towards the synthesis of 
steroidal thiadiazoles, and their wide spread applications in the pharmaceutical, 
agricultural and industrial areas prompted us to undertake the synthesis of 
steroidal thiadiazoles, which may prove to be potent pharmaceutically active 
compounds. The easily available steroidal semicarbazones, 3P-chloro-5a-
cholestan-6-one semicarbazone (I) and its analogues 3P-acetoxy-5a-cholestan-
6-one semicarbazone (II), 5a-cholestan-6-one semicarbazone (III) and cholest-
5-en-3-one semicarbazone (IV), on treatment with thionyl chloride gave 3P-
chloro-5a-cholest-6-eno [6, 7-d] thiadiazole (V), 3P-acetoxy-5a-cholest-6-eno 
[6, 7-d] thiadiazole (VI), 5a-cholest-6-eno [6, 7-d] thiadiazole (VII) and 
cholest-5-en-3-eno [3, 4-d] thiadiazole (VIII), respectively. The structures of 
the products (IV - VIII) have been established on the basis of elemental and 
spectral data. 
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CHAPTER = II 
SYNTHESIS OF STEROIDAL PYRAZOLINES AND 
STEROIDAL EN AMINE - PYRROLIDINE DERIVA TIVES 
In the recent past, the synthesis of steroidal pyrazoUnes and steroidal 
enamine - pyrrolidine derivatives h^ve attracted the attention of organic 
chemists because of the unusual physiological activities associated with them. 
With this realization, some papers appeared dealing with the synthesis of 
pyrazolines and pyrrolidine derivatives from various a, p-unsaturated ketones. 
It was noted that little attention has been paid towards the synthesis of such 
compounds in the steroidal series. Thi^  prompted us to undertake the work in 
this area. We subjected some of the easily accessible a, (5-unsaturated ketones 
such as cholest-4-en-3-one (IX), 3p-acetoxy cholest-5-en-7-one (X) and 3p-
chlorocholest-5-en-7-one (XI) to the reaction with hydrazine hydrate, in acetic 
acid and obtained cholest [3, 5-cd] pyrazoline (XII) and cholest-3-eno [7, 5-cd] 
pyrazoline (XIII), while compounds X and XI with pyrrolidine provided 
enamine - pyrrolidine derivative, 7-N-pyrrolidinocholesta-2, 4, 6-triene (XIV). 
All the synthesized compounds have been characterized on the basis of their 
spectral behaviour, mechanistic studies and general considerations. The results 
are summarized in the flow sheet given below. 
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CHAPTER -
lAJ: SYNTHESIS OF STEROIDAL NITRATO ALCOHOLS 
Ring opening of epoxides in the presence of different nucleophiles, 
under mild and neutral conditions is important in modern organic synthesis and 
have been reported at large in the past. However, standard methods for 
nucleophilic opening of epoxides are often far from ideal and usually encounter 
some disadvantages. Ceric ammonium nitrate is a versatile reagent and have 
been used for oxidation reactions and transformation reactions of nitrate ion. 
Several chemists have reported the ability of this reagent to catalyze ring 
opening reactions of epoxides in the presence of several nucleophiles and also 
C-0 cleavage in some alcohols through radical type reaction. We have used 
ceric ammonium nitrate as a smooth and efficient nitrate transfer reagent to 
convert steroidal epoxides to their corresponding nitrato alcohols and 5a-
acetamido derivatives in high yields in one step. 
The steroidal epoxides subjected to the above reaction were SP-acetoxy 
5a, 6a-epoxycholestane (XV) and 3p-chloro-5a, 6a-epoxycholestane (XVI), 
which provided 3p-acetoxy-5a-hydroxy-6p-nitratocholestane (XVII) and 3p-
chloro-5a~hydroxy-6P-nitratocholestane (XIX). Along with this acetamido 
derivatives, 3p-acetoxy-5a-acetamidocholestan-6-one (XVIII) and 3P-chloro-
5a-acetamidocholestan-6-one (XX) were also obtained as abnormal products. 
Good regioselectivity, high yield, catalytic nature of the reagent, mildness and 
neutrality of reaction conditions, ease of work up and availability of the reagent 
make this new method an efficient and useful. The structures of the compounds 
obtained, were characterized on the basis of analytical and spectral data. 
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[B]: SYNTHESIS OF STEROIDAL OXADIAZOLINE 
The heterocyclic compounds are well known for their broad spectrum 
biological activities. Oxadiazolines constitute an important class of 
helerocycllc compounds and widely utilized as a useful synthetic material in 
drug research. They are found to possess antibacterial and antifiingal activity. 
Besides this they are used as ectoparasiticides, insecticides, acaricides etc. This 
has inculcated great interest to synthesize steroidal heterocycles bearing 
oxadiazoline moiety, which may show enhanced biological activities. 
We have prepared cholest-5-en-(3/?)-spiro-A -1', 3', 4'-oxadiazoline 
(XXIII) in high yield by the acetylation of cholest-5-en-3-one semicarbazone 
(XXII) with acetic anhydride and pyridine at 80°. The semicarbazone (XXII) 
was obtained by the condensation of cho.lest-5-en-3-one (XXI) with 
semicarbazide hydrochloride. The structures of the products (XXIII and XXII) 
have been established on the basis of analytical and spectral (IR, ' H NMR, 
Mass) studies. 
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CH APTEE - 1 ^ 
MISCELLANEOUS REACTIONS OF CHOLEST-4-EN-3-ONE 
THIOSEMICARBAZONE AND CHOLEST-5-EN-3-ONE 
SEMICARBAZONE 
Steroidal Thiazolidinone : 
The heterocyclic compounds are receiving the attention of organic and 
medicinal chemists due to their biological activities. In this part, we have 
mainly synthesized nitrogen containing compounds, i.e. thiazolidinones, 
azetidinones and selenadiazoles. Thiazolidinones have drawn the attention 
towards their synthesis as they possess antimicrobial, antitubercular, 
amoebicidal, antiinflammatory and analgesic activities. Hence with a view of 
synthesizing thiazolidinones in the steroidal systems we carried out the reaction 
of the easily accessible chclest-5-en-3-one (XXI) with thiosemicarbazide to 
obtain cholest-5-en-3-one thiosemicarbazone (XXIV) first, followed by 
cyclocondensation with chloroacetic acid / sodium acetate in glacial acetic 
acid, which afforded 3-diazo(4'-thiazolidinon) cholest-4-ene (XXV). The 
results are shown in the chart below. 
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Steroidal Azetidinone : 
Survey of the literature revealed that very little attempts have been made 
to prepare steroidal azetidinones. Azetidinones were found to possess various 
biological activities such as anticancer, anticholesteremics, antimicrobial. 
Besides this they are used as intermediate for antibiotic synthesis which 
constitutes an important class of drugs. They are also reported as highly 
selective inhibitors of human tryptase and other enzymes. Thus with an effort 
to capitalize the biological potential of the heterocyclic system, steroidal 
azetidinone with expected biological potential has been synthesized. The 
synthesis of the azetidinone (XXVI) has been undertaken by the condensation 
of cholest-5-en-3-one semicarbazone (XXII) with acetyl chloride in presence of 
pyridine in dioxane. 
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Steroidal Selenadiazole : 
Selenadiazole has been synthesized by the introduction of selenium 
atom into the ring by selenium dioxide. The selenadiazoles, being heterocyclic 
compounds, exhibit a wide variety of biological activhies. Some of them are 
used as chemotherapeutic agents. They have been broadly applied in the areas 
of pharmaceuticals, agricultural and polymer chemistry. Thus these wide 
spectrum activities of selenadiazoles prompted us to undertake the reaction of 
selenium dioxide with cholest-5-en-3-one semicarbazone (XXII). 
Herein, we wish to report, that selenium dioxide has performed three 
roles - i.e. dehydrogenation, allylic hydroxylation and cyclization of 
semicarbazone to 7-hydroxycholesta-l, 5-dien-3-eno [3, 4-d] selenadiazole 
(XXVII) in one step, on a single substrate. The reaction is outlined below. 
XIII 
O 
II 
H^N-C-N-N 
H 
(XXII) (XXVII) 
The structures of the synthesized compounds (XXIV, XXV, XXII, 
XXVI, XXVII) were characterized on the basis of analytical and spectral data. 

IIITEODUCTIOI 
For the past fifty years the chemistry of steroids has provided one of the 
most interesting and thoroughly explored area for organic chemists. The 
dramatic expansion of steroidal chemistry came with the discovery of steroidal 
hormones. The discovery of several biologically active steroids with their wide 
application in therapy have brought about an increasing interest. The synthetic 
modification of naturally occurring steroids with the hope of improving 
pharmacological essentialities has resulted in the preparation and discovery of a 
number of diverse pharmacologically active, potent, highly specific 
commercially important therapeutic agents. The physiological activity of 
steroidal hormones depends on a number of factors. Among those of primary 
importance are stereochemistry and overall shape of the molecule. Even a 
fundamental change (introduction of double bond, hydroxy group, acetate 
group, ring enlargement and contraction etc.) in the steroid skeleton should 
alter the stereochemistry at least to some extent. Thus during the last decade the 
major efforts of the chemists were directed towards the modification in the 
structure of steroid in order to enhance their non-hormonal activity and to 
increase the selectivity of certain biologically active compounds. Our 
XV 
laboratory, concerned mainly with the synthesis of steroidal compounds and 
their identification by chemical and spectral studies, has reported the 
preparation of a number of heterosteroids. 
In the present work an attempt has been made to synthesize some 
modified steroids of biological interest such as thiadiazoles and pyrazolines. 
One of the chapters covers the ring opening reactions of epoxides with eerie 
ammonium nitrate and synthesis of oxadiazoline. The final chapter deals with 
the miscellaneous reactions of steroidal thiosemicarbazone and semicarbazone. 
The characterization of these compounds has been achieved by chemical and 
spectral methods employing UV, IR, 'H N M R spectroscopy and mass 
spectrometry. In some cases along with the usual products, abnormal products 
have also been obtained which has offered scope for some mechanistic and 
stereochemical studies too. 
CHAPTER - 1 
Svntfiesis ofSteroicfafT^fitacftazoCes 

The wide spread occurrence of heterocyclic compounds in nature as 
alkaloids, vitamins, pigments etc. is well known. The present stage 
development of organic chemistry and closely allied branches of biology is 
characterized by extensive investigation of physiologically active substances 
encountered in plant and animal world. The search for these active constituents 
which are involved in the biological processes of various systems has acted as a 
powerful stimulus to the further development of the chemistry of heterocyclic 
compounds. 
Thiadiazoles are classified as doubly unsaturated five membered 
heterocyclic compounds consisting of two nitrogen, one sulphur and two 
carbon atoms in the ring. Steroidal compounds containing thiadiazole ring 
fused to steroidal nucleus, are termed as steroidal thiadiazoles. 
Probably the first example of the formation of thiadiazole was given by 
Pechmann and Nold' in 1896. They reported the formation of 5-anilino-l, 2, 3-
thiadiazole (I) by reaction of diazomethane and an isothiocyanate such as 
phenylisothiocyanate. 
HC N 
II II 
CeHsNH-C^ N 
(I) 
After this, second method of thiadiazole synthesis was given by Wolff^  
and coworkers in 1902. They synthesized 1, 2, 3-thiadiazole-4-carboxylic acid 
(II) and the method involved reaction of 1, 2, 3-oxadiazoles with ammonium 
hydrosulphide. But neither of these methods were well suited for synthetical 
purposes. 
HOOC—C N 
II II 
(11) 
In 1955 Hurd and Mori^  described a method where good yields of 1, 2, 
3-thiadiazoles were obtainable in an unexpected way by interaction of thionyl 
chloride and acylhydrazones of the general structure R ' C ( C H 3 ) = NNHX 
[R' = COOH . C6H5 etc.; X = COOC2H5, COCH3, SO2C6H5 etc]. 
This chapter deals with a brief account of the important reactions 
reported for the synthesis of thiadiazoles. Eid and Salama'' reported the 
preparation of 4-benzanilido 1, 2, 3-selena- and thia-diazole derivatives (III) 
[R = Ph, 2-CIC6H4, 3-O2NC6H4, 3, 4, 5-(MeO)3C6H2 ; X = Se, S] by treating 
RCONHC6H4CMe : NNHCONH2 with Se02 / AcOH or SOCI2 respectively. 
-N 
RCONH^ ^^=^ ^ N 
X" 
(HI) 
Reaction of N-chloro-N'-(arylsulfonyl) benzamidines and N-chloro-N'-
benzoyl benzamidines with sulphur and sulphur dichloride gave triazine and 
thiadiazoles^ Aminothiadiazoles (V)^ [R' = alkyl, Bu, cyclohexyl, PhCH2CH2, 
Ph] were prepared from thiosemicarbazides (IV) by treatment with H2SO4. 
O S N - N 
INHC 
(IV) 
H2SO4 // W 
RCNI-INHCNHR' — -—%• R—II V - N H R ' S' 
(V) 
R = Me-^^ ^—N=N 
N 
Ph 
Hiremath et aC reported the cyclodehydration of C6H4NHCH2 
CONHNHC(S)NHPh (VI) using H3PO4, which gave thiadiazole (VII). 
C6H4NHCH2CONHNHCNHPh — ^ — ^ C6H4NHCH2—^ j ^ N H P h 
(VI) 
(VII) 
Kravchenya treated thiosemicarbazides RNHNHCSNH2 (Vlll-a) with 
R ' C O O H in fuming H2SO4 at 40 - 70° and reported the formation of 2-
acyIamino-1, 3, 4-thiadiazole (Vlll-b). 
RNHNHCSNH2 
(VIII - a) 
R, 
R'COOH 
>-
R ' = C , - C 8 
N-N 
R ^ NHCOR 
(VIII - b) 
Alky! 
Polycyclic thiadiazole derivatives (Xy [Z = O, S, CH2 ; R = H, OMe, 
R ' = H ; R R ' = CH : CHCH : CH ; n = 1, 2] were prepared by cyclizing (IX) 
[R^ = CONH2, tosyi] with SOCI2. 
(CH2)n 
NNHR^ SOCb 
(CH2)n s 
5-Alkenyl-l, 2, 3-thiadiazoles (XI)'° [R* = R^  = H, R^  = H, Me, Et ; 
R ' = Me, R^  - R" = H; R' = R' = H, R^  = Me, Et] were prepared by the 
cyclization of tosyl hydrazone of R ' C O C H Z C H Z C H R V with SOCI2. 
RV 
R^  R^  C : CH 
S 
(XI) 
N 
II 
N 
Kravchenya synthesized thladiazoies (Xll-b) by treating NH2NH-
CSNH2 (Xll-a) with R C O O H in oleum at 50 - 70°. 
N - N 
S // W 
II RCOOH A ^ 
NH2NHCNH2 >- R / S" 
N H C O R 
(XII - a) (XII-b) 
R = C,-C5alkyl 
In another type of synthesis the tetrazoles (XIII) [R = H, Ph] were 
treated with excess SOCI2 to give thiadiazoles (XIV). 
H7N-
N-
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(XIII) 
N^ 
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.N 
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(XIV) 
Hrebabecky'^ reported the formation of thiadiazole (XVI-a) [X = S] and 
oxadiazole (XVI-b) [X = 0] by the treatment of allonoyl (thio) semicarbazide 
(XV) with P2O5 in MeN02 followed by debenzoylation with NH3/ MeOH. 
BZDCH2. .0 CONHNHCXNH2 
BzD 
HOCH2 
OBz 
(XV) (XVI) a X = S b X = 0 
Litvinov et al. reported the cyclization of benzoselenophenone 
semicarbazone (XVII) [Z = NNHCONH2] with Se02 - AcOH to give 
benzoselenophenoselenadiazole (XVIII) and cyclodehydration of hydrazone 
(XIX) [Z = NNHC02Et] by SOCI2 to give benzoselenophenothiadiazole (XX). 
Se' 
Z 
(XVII) NNHCONH2 
(XIX) NNHCOjEt 
~Se Se" 
(XVIII) 
N 
II 
N 
(XX) 
The dehydration of p-ClC6H4SCH2CONHNHCSNHC6H4Me-j9 (XXI) 
with H2SO4 at ambient temperature gave the thiadiazole (XXII)'^. 
O S 
(I II 
SCH2CNHNHCNH-
(XXI) 
/ \ Me 
Cl-
H2SO4 
-SCH' 
(XXII) SO3H 
The action of 4-Me C6H4SO2CI - EtsN on RNHCSNR'NHCSNHCOr 
) 2 _ [R = Ph, R' = H, Me, R' = PhCH2, Ph] gave thiadiazole (XXIII) 16 
N - N 
R - N H ^ ^ V-NHCOR^ 
(XXIII) 
Kashef e/ aO^ reported the formation of 1, 2, 3-thia-(XXV) and selena-
diazole (XXVI) [R = piperidino, morpholino] by treating acetophenone 
semicarbazone (XXIV) with SOCI2 and SeOi, respectively. 
Me 
H2NCOHNN = C —4^ ,}— SO2R 
(XXIV) 
w 1 
*" 1 
< 
(XXV) 
(XXVI) 
/ 
z 
s 
Se 
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In another type of synthesis treatment of thiosemicarbazides (XXVII) 
[R = H, Me, MeO, CI, Br] with H2SO4 at room temperature gave thiadiazoles 
(XXVIII), which were used as oral hypoglycemic agents'**. 
o 
^^.^^/^^^^0CH2CNHNHCNH-
(XXVII) 
N-
,0CH9 
-N 
-NH 
R 
(XXVIII) 
R 
Cyclization of R R ' C : NNHCSNH2 [R = H, Me, Et, Me02CCH2CH2, 
CH2 : CMe, 2-furyl, 5-nitro-2-ftiryl, Ph, 4-ACNHC6H4, R ' = H, Me; R R ' = 
(CH2)5] with acid anhydrides or acid chlorides gave thiadiazoles (XXIX) [R 
= R^  = H, Me, Et, Ph, 4-Cl C6H4; R^  = Me, R' = Ph; R^  = Ph, R^  = Me]. 
N NCOR^ 
R 
RXONH" "S' ^ I 
(XXIX) 
Cyclocondensation of H2NNHCSNH2 with CS2 gave 2-amino-5-
mercapto-I,3,4-thiadiazole. Which on reaction with CHjO in aq. NaOH 
provided bis (thiadiazole) (XXX) having bactericidal activity. 
N-N // w 
US' -CH9 
(XXX) 
Oxidation of tiiioamide RCSNH2 [R = Ph, 3-pyridyl, 4-pyridyl] with 
Pb(0Ac)4 gave 1, 2, 4-thiadiazoies^'. Cyclocondensation of RSCH2CH2COOH 
[R = Me, Et, Pr] with NH2NHCSNH2 in the presence of POCI3 gave 
thiadiazoles (XXXI) 22 
N- -N 
RSCHjCHz^ "S" "NH2 
(XXXI) 
Husain and Jamah^^ synthesized thiadiazoles by treating 
thiosemicarbazides with cone. H2SO4 and the compounds were found as oral 
hypoglycemic agents. Ramamurthy et al^^ synthesized triazoles (XXXIII) and 
thiadiazoles (XXXIV) by cyclizing thiosemicarbazides (XXXII) [R = H, O2N, 
R ' = C(S)NHR^ R^  = Ph, o-tolyl, C6H40Me-o, CH2Ph] with NaOH and H2SO4, 
respectively. 
NaOH 
1^  SCH2CONHNHR--
(XXXII) 
^ SCH2 
(XXXIII) 
SCH-
10 
N- N 
N' -SH 
R^  
(XXXIV) 
N-
-N 
NHR^  
Alkanoyl thiosemicarbazides Me(CH2)nC0NHNHCSNHR' [n = 6, 8, 
10, 12, 14, 16; R ' = Ph, tolyl, PhCH2] on treatment with H3PO4 gave 
corresponding thiadiazoles, which were useful as bactericides, fungicides and 
sunscreens 
25 
Zhang et al. prepared thiadiazoles by the cyclization of 
NCCH2C0NHNHC(S)NHPh with cone. H2SO4. l-[(Sulfamoylphenoxy)acetyl] 
27 thiosemicarbazides were stirred in H2S04to give thiadiazoles (XXXV) [one of 
R ' and R^  is SO2NH2 and the other is CI, H, Me, R^  = Ph, allyl, R^  = H, Me]. 
OCHR-
R (XXXV) 
N-
• N 
^ ^NHR^ 
Dutta and Goswami^^ reported the synthesis of thiadiazole (XXXVI) and 
oxadiazole (XXXVII) by treating 2, 4-C12C6H3CONI-INHCSNHR [R = Ph, 
O2NC6H4, CIC6H4, anisyl, tolyl, PhCHj] with H3PO4 and iodine respectively. 
The synthesized compounds exhibited fungicidal activity. 
11 
2, 4-C12 CgHj-
N - N 
(XXXVI) 
N - N 
// \^  
2,4-Cl2C6H3' - 0 ^ ^NHR 
(XXXVII) 
Gawande and Shingare^^ prepared thiosemicarbazides (XXXVIII) 
[R* = H, NO2, R^ = H, halo, Me, alkoxy] and converted them to oxadiazoles 
(XXXIX-a) [Z = 0 ] and thiadiazoles (XXXIX-b) (Z = S) by their treatment 
with NaOH and H2SO4 respectively. 
C6H4R - 4 
Me" " S ^ XONHNHCSNHC6H4 R - 4 
(XXXVIII) 
a) NaOH 
b) H2SO4 
C6H4R-4 
^ ,>—NHC6H4R-4 
N - N 
(XXXIX-a) 0 
(XXXIX - b) S 
,30 2-Carbamoyl-5-chloromethyl-l,3,4-thiadiazoles'' as drugs, drug 
intermediates, agrochemicals and agrochemical intermediates were synthesized 
12 
by rcfluxing XCOCSNHNH. [X = NH2, PhNH, cyclohexylamino etc.] with 
CICH2COCI in MeCN. Budeanu et al"^ treated l-[(2-benzimidazolylthio) 
acetyl]-4-arylthiosemicarbazides with cone. H2SO4 to give thiadiazoles (XL) 
[R' = Ph, tolyl], which exhibited anti-tumor activity. 
N-
SCH2 
-N 
-NHR' 
Eid et al}^ reported the formation of 1, 2, 3-selenadiazole (XLI) and 
thiadiazole (XLII) [R* = HOC6H4N : N, substituted hydroxyphenylazo, 
Et02CCH(CN)N : N, (Et02C)2CHN : N, alkoxy, acyloxy] by treating 
acetophenone semicarbazones with Se02 and SOCI2 respectively. 
(XLI) 
R' 
(XLII) 
A number of glycylaminophenylselena-and thia-diazoles (XLIII) [RR N 
= morpholino, piperidino, EtNH; X = Se, S] were prepared and found to be 
antibacterial". 
NHCOCH2NRR' 
(XLIII) 
13 
Thiosemicarbazide 2, 4-(OH)2C6H3CONHNHCSNHC6H4R [R = H, Br, 
CI, Me, OMe] were treated with NaOH, H2SO4 and Ij I KI, which gave 
triazoles (XLIV), thiadiazoles (XLV) and oxadiazoles (XLVI), respectively. 
34 The products exhibited fungicidal activity . 
N - N X "^ 
2,4-(OH)2C6H3--'^N' 
-SH 
R' 
(XLIV) 
C6H3(OH)2 -2, 4 
(XLV) 
N - N 
X ^ 
2,4-(OH)2C6H3'-^^0' 
NH 
(XLVI) 
Lebedev et ai.^ detected the mass spectral fragmentation pattern of 
thiadiazoles (XLVII) [R = Ph, substituted Ph, H, Me; X = CN, CSNH2, 
CSNHMe] and the formation of an intermediate cyclic [M - N2]^ ion XLVIII 
was discussed. 
NHR 
X 
-1 + 
NHR 
(XLVII) (XLVIIl) 
14 
Treatment of P-morpholinopropionylhydrazide (XLIX) with 
arylisothiocyanates in presence of acid or base gave thiadiazoles (L) [R = H, 
4-Me, 4-Cl, 2, 4-Me2, 2-Me] or triazolinethiones (LI) [R - 4-Me, 4-MeO] 
respectively"' . 
O 
\ ^ ^ 
N~CH2CH2CONHNHC(S)NH 
(XLIX) 
0 N-CH2—CH2-
N-
/ • N 
(L) 
O N-CH2—CH2-
N.. 
N 
NH 
R 
(LI) 
R 
// \ 
- N H ^ / — ^ R 
"in 
The intramolecular cyclization of 1-acylbithiourea derivatives 
R N H C S N H R ' N H C S N H C O R ^ (LII) [R = Ph, PhCH2, R ' = H, Me, R^  = Ph, 
CHzPh] gave 1, 2, 4-triazoles (LIII) [R' = H, Me, R^  = CHjPh; R ' = Me, 
R^  = Ph] and 1, 3, 4-thiadiazole (LIV) [R^ = Ph, R' = PhNH]. The reaction of 
LII with 4-MeC6H4S02Cl in the presence of EtsN afforded LIV [R^ = Ph, 
R^ ' = PhNH; R^  = Ph, PhCH2, R' = PhCHzNH]. Treatment of LII with Mel in 
the absence of any base yielded 2-methylthio-l, 3, 4-thiadiazole (LIV) [R = 
Ph, CHzPh, R^  = MeS] and 2-imino-l, 3, 4-thiadiazoline (LV). 
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R'N-H 
' W R 2 , ^ < - . > ~ - S H R3 
(LIII) (LIV) 
MeN~N 
NHCOr PhN ^NHBz 
(LV) 
.38 Farooq'" treated RCCl : NN : CHP. [R = 3-pyridyl] with HzS-saturated 
aq. KOH to give LVI, which on 0-bubbIing gave LVII. 
R-
HN-N 
\\ 
(LVI) 
R R-
N - N 
// W 
(LVII) 
-R 
J9 Maleszewska and Modzelewska'' cyclized RNHCR' : NNHC(S)NH 
C6H4R^-4 (LVIII) [R= Ph, 4-O2NC6H4, 4-toIyl, 2-pyridyl, R ' = Ph, 2-pyridyl, 
R^ = H, Br, NO2, Me] with NaOH to give triazoles (LIX) and (LX), and with 
acid to give thiadiazoles (LXI) 
base 
RNHCR' : NNHC(S) NHC6H4R^  - 4 
(LVIII) 
acid 
N-N J V + . R ' - A ^ - S H R N 
R 
(LIX) 
N-N 
// W 
N-
.R 
(LX) 
•NHC6H4R -4 R' 
N-N // w 
(LXI) 
NHC6H4R -4 
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Thiadiazoles (LXIir [R = Ph, 2-thienyl] were prepared by 
cyclocondensation of RCOC : CBr with PhC(S)NHNH2 at -30° to -10° in 
Et20, MeCN or MeOH, optionally in the presence of EtsN. 
N - N 
(LXII) 
Thiel and Modrow'" prepared 2-aroyI-l, 3, 4-thiadiazoles (LXIII) 
[Ar = aryl, R ' = aryl, heteroaryl, alkylthio(CONR^R^; R^ R^  = H, alkyl, aryl] as 
medical biocides by cyclocondensation of ArC0CS2R [R = alkyl, CH2COOH] 
with R ' C S N H N H 2 in PhC0CS2Me. 
N-N J V R ' ^ X ^ / ^ C O A r 
(LXIII) 
2-Aryl ethyl-5-arylamino oxadiazoles, thiadiazoles (LXIV) [X = O, S; 
R = Me, R ' = H, OMe; R = H, R ' = OMe, OEt; R = H, R ' = OMe], triazoles 
(LXV) and pyrazoles (LXVI) were prepared and tested for their amoebicidal 
• • 42 
activity . 
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RO -—<s W CH2 - CH2-
^ NHPh 
RO 
R' 
CH2 - CH2-
N-
N-
N 
Ph 
S^H 
n.xivi (LXV) 
RO-
R' 
~CH2-CH2—N-N 
Me- Me 
(LXVI) 
\43 3-Carboxy-4-hydroxy-l, 2, 5-thiadiazole (LXVIII) and its potassium 
salt were prepared by cyclocondensation of NCC (: NOH) CONH2 (LXVII) 
with S2CI2 in MeCN followed by hydrolysis with hot aq. KOH. 
NCC(:N0H)C0NH2 
HOOC OH 
S2CI2 
MeCN 
'I \ 
N N 
(LXVII) (LXVIII) 
.44 Tomchin carried out the recyclization of isatin 2-(thioseniicarbazone) 
(LXIX) to thiadiazole (LXX) by cone. HCl. 
NH7 
N NNHCSNMej 
(LXIX) 
cone. HCl 
N-
CO-
(LXX) 
•N 
~NMe2 
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Treatment of thiocyanato vinylaldehyde thiosemicarbazones 
R^NHCSNRN : C H C R ' : CR^SCN [R = H, R ' = R^  = Me ; R 'R^ - (CH2)4, R^  = 
Me, CII2 : CMeCHn, H, CH, : CHCHj] with acylchlorides R'^ COCl (R^ = Me, 
Et) in pyridine-acetone afforded thiadiazoles (LXXI)''^. 
R' 
R 'CONR' / S , I ,R2 
C=C" 
""SCN W // 
N-N 
(LXXI) 
Lehmann et al.'^^ synthesized 3-cyano-4-hydroxy-l, 2, 3-thiadiazoles as 
drug intermediates and plant protectants by cyclocondensation of NCC(: NOH) 
CONH2 with S2CI2 in MeCN. Kurzer and Seeker'*' reported the synthesis of 
substituted 1,3, 4-thiadiazoles (LXXII) [R - R ' = NHC02Et; R = NHCOjEt, 
R ' = OH] and 1, 2, 4-triazoles (LXXIII) [R^ = OH, NH2] by the cyclization of 
the adducts, obtained by the reaction of ethoxycarbonyl isothiocyanate with 
hydrazine, ethoxy carbonyl hydrazine as well as amino and 1,2-
diaminoguanidine, in acidic or alkaline medium. 
N-N N - N 
I \ II \ 
R" ^ S ^ ^ ^ R ' H S ^ ^ ' ^ N R^ 
H 
(LXXII) (LXXIII) 
Monothioacylation of H2NNHC(: X)NHNH2 (LXXIV) [X = 0] with 
ethoxythiocarbonylthioacetic acid (LXXV) gave oxadiazole (LXXVI) [X=0]. 
Dithioacylation of LXXIV [X = S] with LXXV gave LXXVI [X = S]^^ 
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N-N 
// \\ 
EtO X NHNHCOEt 
(LXXVI) 
The compounds m- and /?-(MeS2CNHNHCO)2C6H4 on 
cyclocondensation reaction with SOCI2 or P2O5 gave 2-(methylthio)-5-phenyl-
l, 3, 4-thia- and oxa-diazole [X = S, O] (LXXVII) along with the 
corresponding phenylene bis (1,3,4-thia- and oxa-diazole) (LXXVIII) [X = S, 
O] 49 
SMe 
MeS 
SMe 
(LXXVII) (LXXVIII) 
Thiadiazoles and selenadiazoles (LXXX) [X = S, Se] containing amino 
acid moieties [R=piperazino, morpholino, piperidino, 2-pyridylamino, 
ethylamino etc.] were prepared by treating semicarbazones (LXXIX) with 
SOCI2 and Se02 / AcOH, respectively. Bactericidal and fungicidal activities of 
LXXX were detected 50 
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H2NC0NHN=C 
I 
Me 
NHCOCH2R 
(LXXIX) 
N-
// 
r\ 
N 
NHC0CH2R 
(LXXX) 
4-(2-Pyrazinyl)-l,2,3-selenadiazole and 4-(2-pyrazinyl)-1,2,3-
thiadiazole (LXXXI)^' [X = Se, S] were prepared by condensation of 
semicarbazide with 2-acetylpyrazine followed by treatment of the resultant 
semicarbazone with Se02 or SOCI2. 
(LXXXI) 
Selective cyclocondensation of 2, 3, 4, 5-?e^ra-0-acetyl galactaric acid 
bis [alkylthio (thiocarbonyl)] hydrazide (LXXXII) using POClj" and SOCI2 
gave 1,3,4-oxadiazole and thiadiazole derivatives (LXXXIII) [R = Me, CH2Ph; 
X = 0 , S ] " ' " respectively. 
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RS 
r=N 
CONHNHCS2R 
AcO— 
—OAc 
—OAc 
CONHNHCS2R 
X, 
AcO— 
AcO—1 
—OAc 
—OAc 
N ^ X 
(LXXXII) (LXXXIII) 
Thomas and Rynbrandt^'' prepared thiadiazole (LXXXIV) [R, R ' = 4-
MeOC6H4] by cyclizing hydrazone, obtained from 4-MeOC6H4CH2COC6H4 
OMe-4 and Et02CNHNH2 with SOCI2. 
R 
R' 
N 
-N 
(LXXXIV) 
:55 Bayoumy and Skulski carried out the synthesis of diarylsulphides 
containing 1,2,3-thiadiazole (LXXXV) by cycHzing 4-amino-4'-
acetyldiphenylsulphide semicarbazone with thionyl chloride. 
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HjN- N I S 
(LXXXV) 
Later they prepared hetrocyclic compounds (LXXXVI) [Z = O, S). The 
semicarbazones of these compounds on oxidation with SeOi and SOCI2 
provided 1, 2, 3-selenadiazoles and 1, 2, 3-thiadiazoles (LXXXVII) [Z = O, S; 
X = Se, S; R = Ph, 4-O2NC6H4, 4-CIC6H4] respectively. These heterocycies 
exhibited bactericidal activity 56 
N' 
II 
N-
,X. 
(LXXXVI) 
-NH 
(LXXXVII) 
57 5-Chloro-l,2,3-thiadiazole^' was prepared by reaction of 
chloroacetaldehyde ethoxycarbonyl hydrazone with SOCI2 in EtOAc at room 
temperature in the presence of NaCl and DMF. 
58 Fujita et al. subjected various a-substituted acetone hydrazones, 
MeC(CH2Y): NNHZ [Y = Me, CHMcj, OPh, NMcz, OC6H4OH-4, SPh, CI etc; 
Z = 4-MeC6H4S02, C02Et], to the Hurd-Mori^ reaction to give the 4-methyl-5-
23 
Y-substituted 1, 2, 3-thiadiazoles and / or 4-Y-CH2 derivative LXXXVIII and 
LXXXIX respectively. 
(LXXXVIII) (LXXXIX) 
Hanazaki et al.^^ prepared 3-chloro-4-hydroxy-l, 2, 5-thiadiazole, by 
treating 3-hydroxy-l, 2, 5-thiadiazoie with SO2CI2 in presence or absence of 
solvents. 
1, 2, 3-Thiadiazole derivatives (XCI)^'' [R = CHO, R' = halo, (un) 
substituted alkyl or aryl] were prepared by reaction of R ' C H 2 C ( : NNHZ) CH : 
CR^R' (XC) [R^ R^  = H, (un) substituted alkyl or aryl; Z = arylsulfonyl, 
alkoxy carbonyl, aryloxycarbonyl, carbamoyl, alkylcarbamoyl, arylcarbamoyl] 
with SOCI2. 
61 Stanelly et al. reported the synthesis of methylnaphtho [1, 2-d] [ 1 , 2 , 
3] thiadiazole-4-carboxylate (XCII) as well as the corresponding thienobenzo 
24 
[1, 2, 3] thiadiazoles (XCIII) and (XCIV) by treating the readily available tosyl 
hydrazones (XCV - XCVII) with thionyl chloride. 
N=N 
C02Me 
(XCII) 
N = iN 
(XCIII) 
N=N 
T02Me 
(XCIV) 
C02Me 
(XCV) 
NNHSO-
(XCVI) 
Me NNHSO2 
,S 
•Me 
C02Me 
(XCVII) 
Bradley and Wilkins presented a review on the five membered ring 
systems with N, S and Se atoms, like isothiazoles, thiazoles, thiadiazoles, 
selenazoles and selenadiazoles. 
Michael adducts, 4-ketocyclohexane dicarboxylates (XCVIII) [R = H, 4-
MeO, 4-Cl, 3, 4-(MeO)2, 4-MeO-3-OEt, 4-NMe2] were converted to their 
semicarbazones. The latter on reaction with Se02 and SOCI2 yielded a new 
class of selenadiazoles and thiadiazoles (IC) " [X = Se, S] respectively. 
25 
/ \ 
Me02C C02Me 
R-
N=N 
/ \ 
MeOzC COzMe 
(XCVIII) (IC) 
A very efficient hybrid solution / solid phase sequence for the synthesis 
of 1, 2, 3-thiadiazoles '^* employing "resin capture" of ketones without the need 
for chromatography was developed. Cyclatine cleavage of resin-bound sulfonyl 
hydrazones was accomplished using thionyl chloride to afford 1, 2, 3-
thiadiazoles. The reaction of semicarbazones of 3, 5-diphenylcyclohex-2-enone 
and 3, 5-diphenylcyclohexanone with selenium dioxide and thionyl chloride 
resulted in annelated 1, 2, 3-selena- and thia-diazoles^^. 
Reddy et al carried out the cyclocondensation of semicarbazones (C) 
[R = Ph, 4-CIC6H4, 4-MeOC6H4, 2-thienyl] with SeOz / AcOH or SOCI2 / 
CH2CI2, which gave fused selenadiazoles (CI) and thiadiazoles (CII). 
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SeOWAcOH 
O 
II 
NNHCNH9 
SOCI2 
N=N 
COOH 
(CI) 
N=N 
en 
Brian et al. devised the synthesis of 1, 3, 4-thiadiazoles (CIII) by the 
reaction of H2NNHCOCH2CN with PhCONCS in acetone. 
PhCONH-
N - N 
// W 
-C(CN)=CMe2 
(CIII) 
CO 
Mohamed reported the novel heterocyclization of N-substituted 
thiosemicarbazides RNHCSNHNH2 [R = Ph, PhCH2], with tetracyanoethylene 
via charge transfer complex formation giving thiadiazepine and thiadiazole 
derivative. Stanetty et al.^^ represented a review in which they discussed the 
mechanistic and synthetic aspects of preparation of 1, 2, 3-thiadiazole 
derivatives via Hurd Mori reaction^ New indolic derivatives of 
27 
thiosemicarbazides and some cyclic 1, 2, 4-triazol-5-thione analogs were 
synthesized which were investigated for antimicrobial, antifungal and 
70 
antiphage activity . 
l-(fert-Butoxycarbonyl)-l,2-diaza-l,3-butadienes reacted with activated 
methylenic and methinic compounds to yield a-substituted hydrazones, which 
71 
in the presence of SOCI2 as solvent-reactant, led to 1,2, 3-thiadiazoles via 
Hurd-Mori cyclocondensation . 
1, 2, 3-Thiadiazoles^^ vv'ere prepared using "catch and release" resin 
capture where in ketones synthesized in solution were captured as resin bound 
sulfonyl hydrazones and released as 1,2, 3-thiadiazoles with thionyl chloride. 
2, 5-Substituted-l, 3, 4-oxadiazoles and thiadiazoles (CIV) [R = 2, 
4-CI2C6H3, R^ = 4-CIC6H4OCH2, 2-CIC6H4OCH2, 2, 4-CI2C6H3OCH2, 2, 4-CI2-
5-FC6H2, 4-CF3C6H4, (CH3)3C, 2, 4-CI2C6H3; X = O, S] were prepared by 
cyclizing substituted phenoxyacetyl hydrazide with carboxylic acid in the 
presence of dewatering agents (POCI3, PPA, P2O5 or H2SO4). These 
oxadiazoles and thiadiazoles were used as insect growth regulators. 
N N 
RIAX^R2 
(CIV) 
A series of nine 1, 3, 4-thiadiazoles derived from the corresponding 
arylthiosemicarbazones have been synthesized and screened for their 
anticonvulsant activity. The chlorophenyl substituted compound was the most 
potent against maximal electroshock seizures^''. 
28 
75 Gagiu et al. prepared N-(l, 3, 4-thiadiazol-2-yl) chloesteryl urethanes 
(CV) [R = H, alkyl, aryl] by treating cholestery! chloroformate with 
thiadiazolamines. 
R-
N - N 
// W 
-NHCO 
(CV) 
Britton et alJ^ synthesized thiadiazole-1-thione-S-oxide (CVII) from 
17P-acetoxy-5a-androstan-3-one (CVI) (ethoxycarbonyl) hydrazone with 
SOCI2 at 65°. Under similar reaction conditions tosyl and formyl hydrazones of 
CVI afforded thiadiazole (CVIII) while acetyl hydrazone gave a mixture of the 
two products. When its (ethoxycarbonyl) hydrazone was treated with 2 
equivalents of SOCI2 at - 20° in addition to CVII and CVIII the intermediates 
CIX and CX were also isolated. 
OAc 
(CVIII) 
29 
Et02CN Et02CN' 
H 
(CIX) (CX) 
Bakthavatchalam et alJ^ reported 6, 7-dimethyl-l-thia-2, 3-diaza-A-nor-
14-isoestra-2, 5 (10), 6, 8-tetraen-17-one (CXI) from dimedone via intra-
molecular cyclocondensation reaction of its monotosylhydrazone. 
(CXI) 

30 
The importance of heterocyclic compounds has long been recognized in 
the Held of synthetic organic chemistry and the thiadiazoles are well 
documented, especially after the discovery that some thiadiazoles are 
associated with wide variety of physiological activities such as 
antiaflatoxigenic''^, antibacterial''- '^ ^^ , antiinflammatory''^ '^^ ,^ tuberculostatic"'^ *''^  
and anticonvulsant^'' activity, as well as fungicidal^ '^  and amoebicidal''^ 
properties. Apart from this thiadiazoles are also utilized as plant growth 
7Q • f\ Rft 
regulator , antidiabetics and chemotherapeutic agent. In addition to their 
biological activity, they have also been used as a drug intermediate''^. 
In view of much synthetic utility of thiadiazoles, an attempt to 
synthesize new steroidal thiadiazoles has been made using Hurd Mori reaction 
process'' by taking steroidal ketone semicarbazones as substrates and thionyl 
chloride as the reagent. The semicarbazones selected for the present study are 
3p-chloro-5a-cholestan-6-one semicarbazone (CXII), 3P-acetoxy-5a-
cholestan-6-one semicarbazone (CXIII), 5a-cholestan-6-one semicarbazone 
(CXIV) and cholest-5-en-3-one semicarbazone (CXV). This method of 
oxidative cyclization of semicarbazones using thionyl chloride for the 
preparation of steroidal thiadiazoles is a convenient and one step process. In 
addition to this the reagent itself has many advantages like its cheapness and 
easy availability. The structures of all the new products were established on the 
basis of chemical and spectral properties. 
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CgHn 
O 
N-N-C-NH2 
1 H 
R 
(CXII) CI 
(CXIII) OAc 
(CXIV) H 
H2N-C-N-N 
1 
H 
(CXV) 
Reaction of 3B-chloro-5a-cho[estan-6-one semicarbazone (CXII) 
with thionyl chloride : 
The semicarbazone (CXII) was added to thionyl chloride portion wise at 
ice bath and kept for some time at room temperature and then stirred at 50° for 
2 hours. After completion of reaction, dichloromethane and ice - cold sodium 
carbonate solution were added to this and organic layer was washed with water 
and dried over anhydrous sodium sulphate. After removal of the solvent crude 
product was obtained, which was purified by column chromatography over 
silica gel column to give a semi-solid compound (CXVI) in 70.1% yield. 
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C8H,7 
(CXII) (CXVI) 
Characterization of semi-solid compound (CXVI) as 33-chloro-
5a-choIest-6-eno [6, 7-d] thiadiazole ; 
The elemental analysis of the compound corresponded to the molecular 
formula C27H43N2SCI (positive Beilstein test). The IR spectrum showed 
absorption bands at 1628 (C = C), 1380 (C - N) and 740 cm~' (C - CI). These 
values indicated the presence of thiadiazole moiety. The ' H N M R spectrum of 
the compound exhibited a multiplet centered at 54.15 (W'/2 = 17 Hz, axial) 
integrating for one proton, could be attributed to C3 - aH (A/B ring junction 
trans). Methyl signals were observed at 5 1.15 (Cio - CH3), 0.65 (C13 - CH3), 
0.95 and 0.82 (for other side-chain methyl protons). Additional support to the 
structure CXVI was provided by its mass spectrum which gave a prominent 
molecular ion peak at m/z 462/464 (M t , C27H43N2CIS). Other significant peaks 
were observed at m/z 434/436 (M - N2), 418/420 (434 - CH4), 400/402 
(C27H4,C1), 395 (C27H39S), 321/323 (434 - side-chain, CgHp) and 305/307 
(321 - CH4). A tentative mechanism for the formation of these fragment ions is 
shown in Scheme 1 and 2. 
33 
For m/z - 434 / 436 
CgHiv 
- N , 
N=N 
/?7/z = 462/464[Mt] 
For m/z = 418/420 
- C H 4 
H " S t 
/«/z = 434/436 
For m/z = 395 CgHn 
-HCl 
m/z - 434/436 
C«H gni? 
- H 
m/z = 434/436 
w / z =418/420 
m / z ^ 397 
Scheme - 1 
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For m/z = 321/323 
CsHp 
-CsH 8ni7 
m/z = 434/436 m/z = 321 /323 
For m/z = 305 /307 
+ 
-CH4 
m/z = 321/323 
+ 
m / z = 305/307 
For m/z = 400 /402 
CgHiy 
-N: 
m /z = 462 / 464 
m/z = 400/402 
- S 
m/z = 305/307 
Scheme - 2 
35 
Thus on the basis of above discussion the semi-solid compound (CXVI) 
was characterized as 3(3-chloro-5a-cholest-6-eno [6, 7-d] thiadiazole. 
Reaction of 3(3-acetoxv-5a-cholestan-6-one semicarbazone 
(CXIII) with thionyl chloride : 
3p-Acetoxy-5a-cholestan-6-one semicarbazone (CXIII) was added to 
thionyl chloride and heated on water bath at 50° for about 6 hours. After 
completion of reaction similarly as before dichloromethane was added to 
reaction mixture and decomposed with ice - cold sodium carbonate solution. 
When the reaction slowed down, the organic layer was washed with water (4-5 
times) and dried over anhydrous sodium sulphate. The crude product obtained 
after removal of the solvent was purified by column chromatography over 
silica gel column, which provided 3p-acetoxy-5a-cholest-6-eno [6, 7-d] 
thiadiazole (CXVII) as semi-solid (75.4%). 
C«H 8"17 
AcO 
(CXIII) 
AcO 
(CXVII) 
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Characterization of compound (CXVII) as 3B-acetoxv-5a-
cholest-6-eno [6, 7-d1 thiadiazole : 
The elemental analysis of the compound corresponded to the molecular 
formula C29K46N2O2S. The IR spectrum of the compound exhibited strong 
absorption bands at 1736 and 1237 cm"^ ' indicating the presence of acetate 
group. Other characteristic bands observed were at 1633 (C = C) and 1378 cm" 
(C - N). These values indicated the presence of thiadiazole moiety attached 
with steroid nucleus. The 'H N M R spectrum of the compound displayed a 
multiplet centered at 6 4.7 which was assigned to C3 - aH {V^V^ = 16 Hz, 
axial), the acetate methyl protons were appeared at 5 2.1 as a sharp singlet. 
Angular methyl protons were observed at 1.11 (Cio - CH3), 0.71 (Cn - CH3), 
0.93 and 0.81 (for side-chain methyl protons). The structure of the compound 
was further supported by mass spectrum which showed the molecular ion peak 
at m/z 486 (Mt, C29H46N:»02S). The base peak was observed at m/z 363 
(C27H39). The other fragment ions were obtained at m/z 458 (M - N2), 442 (458 
- CH4), 426 (M - AcOH), 398 (426 - N2), 285 (398 - side-chain, CgHiy) and 
250 (base peak, 363 - side-chain, CgHn). An attempt has been made to 
rationalize their formation in Scheme 3 and 4. 
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For m/z = 458 
AcO 
m/z =486[M+] 
For m/z = 442 
AcO 
—CH4 
AcO 
m/z =458 
For m/z = 426 and 398 
AcO 
m/z = 442 
AcO 
+ 
•AcOH 
Scheme - 3 
+ 
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For Base peak m/1 = 363 
For m / z = 250and285 
-CxH 8"I7 
m /z = 363 
® 
m/z = 363 
CsHi 
- C R H gni? 
m /z = 3 9 8 Scheme - 4 
m/z = 250 
m/z = 285 
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Thus in the light of above observations the semi-solid compound 
(CXVII) was characterized as 3p-acetoxy-5a-cholest-6-eno [6, 7-d] thiadiazole 
(CXVII). 
Reaction of 5a-cholcstan-6-one semicarbazone (CXIV) with 
thionyl chloride : 
5a-Cholestan-6-one semicarbazone (CXIV) was added to thionyl 
chloride portion wise at ice bath temperature and kept for some time at room 
temperature and heated as above for 1 hour. Then as before dichloromethane 
and ice-cold sodium carbonate solution were added to the reaction mixture. 
After usual work up solvents were removed. The crude product thus obtained 
was chromatographed over silica gel column, which afforded 5a-cholest-6-eno 
[6, 7-d] thiadiazole (CXVIII) as a solid, m.p. 110 - 112° in 64.92% yield. 
CgHiv 
N-N-C-NH2 
H 
(CXIV) (CXVIII) 
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Characterization of the compound (CXVIII), m.p. 110 - 112° as 
5a-choIest-6-eno [6, 7-dl thiadiazole : 
The compound (CXVIII) was analysed for the molecular formula 
C27H44N2S. The IR spectrum of the compound showed absorption bands at 
1652 (assigned for C = C) and 1383 cm"', which was assigned for C - N 
stretching. These values supported the presence of thiadiazole moiety attached 
to steroidal nucleus. The 'H N M R spectrum of the compound displayed peaks 
for methyl protons at 5 1.1 (Cio - CH3), 0.68 (C,3 - CH3), 0.91 and 0.8 (for 
other side-chain methyl protons). Its mass spectrum showed molecular ion peak 
at m/z 428 (Mt, C27H44N2S), base peak at m/z 400 (M - N2) and other notable 
peaks at m/z 368 (400 - S) and 287 (400 - side-chain, CgH,?) (Scheme - 5). 
For base peak m/z = 400 
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C«H - I + 8 " 17 
N=N 
m/z = 428 [M + ] 
•N: 
m/z = 400 
For m/z = 368 
+ 
- N ^ 
m/z = 400 
- S 
For m/z = 287 
m/z = 368 
C«HT + 
— CgHiy 
m/z = 400 ' m/z = 287 
Scheme - 5 
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On the basis of the elemental analysis and spectral data (IR, 'H N M R 
and Mass), the compound CXVIII, has been characterized as 5a-cholest-6-eno 
[6, 7-dj thiadiazole. 
Reaction of choIest-5-en-3-one (CXIX) with semicarbazide 
hydrochloride : 
To a solution of cholest-5-en-3-one (CXIX) in ethanol, was added a 
mixture of semicarbazide hydrochloride and sodium acetate in water. The 
reaction mixture was refluxed for 2 hours and then cooled. The separated solid 
was filtered, washed with water and recrystallized from methanol to get 
cholest-5-en-3-one semicarbazone (CXV) (73.4%), m.p. 221 -222°. 
(CXIX) 
C«H 8^17 
o 
II 
H2N-C-N-N 
I 
H 
(CXV) 
Characterization of the compound (CXV) as cholest-5-en-3-one 
semicarbazone : 
The compound (CXV), m.p. 221 - 222° was correctly analysed for the 
molecular formula C2gH47N30. The IR spectrum of the compound exhibited 
bands at 3345 (NH), 3150 (NH2), 1721 (CO), 1633 (C = C) and 1430 cm"' 
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(C = N). In 'H N M R spectrum a singlet appeared at 5 6.5 (exchangeable with 
deuterium) integrating for one proton was assigned to NH proton and another 
singlet which appeared at 5 6.1 (exchangeable with deuterium) and integrating 
for two protons, was ascribed to NH2 protons. A multiplet centered at 6 5.62 
was assigned to C(, - olefinic proton. Another signal for two protons as singlet 
at 5 2.2 was assigned to C4 - H2. Angular and side-chain methyl protons were 
observed at 5 1.18, 0.96, 0.8 and 0.68. On the basis of elemental and spectral 
analysis the compound having m.p. 221 - 222° has been characterized as 
cholest-5-en-3-one semicarbazone (CXV). 
Reaction of cholest-5-en-3-one semicarbazone (CXV) with 
thionyl chloride : 
The cholest-5-en-3-one semicarbazone (CXV) was subjected to Hurd-
Mori reaction process" with excess of thionyl chloride for 10 hours and then 
treated with dichloromethane and ice-cold sodium carbonate solution as before. 
After usual work up of the organic layer and the solvent removal, the crude 
product thus obtained was chromatographed over silica gel column to get 
cholest-5-en-3-eno [3, 4-d] thiadiazole (CXX) as glassy semi-solid (67.2%). 
C.H 8^17 
(CX\0 (CXX) 
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Characterization of the compound as cholest-5-en-3-eno [3, 4-d] 
thiadiazole (CXX) : 
The elemental analysis of the compound corresponded to the molecular 
formula C27H42N2S. The IR spectrum of the compound exhibited characteristic 
bands at 1642 (C = C) and 1376 cm"' (C - N). These values suggested the 
presence of thiadiazole moiety fused in the steroid nucleus. The H NMR 
spectrum of the compound displayed a multiplet at 5 5.8 for Ce - H. Methyl 
protons were observed at 5 1.15 (Cio - CH3), 0.65 (C13 - CH3), 0.93 and 0.81 
(for other side-chain methyl protons). 
The mass spectrum of compound CXX showed molecular ion peak at 
m/z 426 (Mt, C27H42N2S). EJase peak was observed at m/z 398 (M - N2), other 
important fragment ion peaks include m/z 366 (398 - S) and 285 (398 - side-
chain, CgHiy). A fragmentation pattern for the formation of important fragment 
•s 
ions is shown in Scheme - 6. 
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For base peak m/z = 398 
CsH SrlI7 
N 
N - S 
m/z = 426 [M + ] 
• 1N2 
m /z = 398 
For m/z - 366 
= 426 
- N 2 
m/z ^ 398 
I 
- S 
m /z = 366 
For m/z = 285 
CRH n + 8"17 
-C«H 8"17 
m/z ^ 398 m/z = 285 
Scheme - 6 
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Thus on the basis of above discussion the structure of semi-sohd 
compound has been established as cholest-5-en-3-eno [3, 4-d] thiadiazole 
(CXX). 
A mechanism is proposed for the formation of steroidal thiadiazoles 
(CXVI - CXVIII) from the corresponding semicarbazones (CXII - CXIV) 
(Scheme - 7). 
The formation of steroidal thiadiazole (CXX) from corresponding 
semicarbazone (CXV) also follows the same mechanism. 
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C«H 8 " 17 
R 
(CXIl) CI 
(CXIII) OAc 
(CXIV) H Scheme - 7 
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All melting points reported are uncorrected. The UV spectra were 
recorded in chloroform on Perkin Elmer 1800 FTIR. IR spectra were 
determined in KBr / Nujol with Perkin Elmer 1600 FTIR spectrophotometer 
and 'H N M R spectra were run in CDCI3 on Varian VXR - 300s machine with 
Me4Si as the internal standard and its values are given in ppm (5) (s, singlet; br, 
broad; m, multiplet centered at; d, doublet; t, triplet). The mass spectra were 
run on a Jeol JMS D-300 spectrometer. The N - H / O - H signals disappeared 
on addition of deuterium (D2O) with no significant change in other parts of 
NMR spectra. Thin layer chromatographic (TLC) plates were coated with silica 
gel G and iodine / 20% perchloric acid were used as the visualizing agent. 
Silica gel (60 - 120 mesh) was used in column chromatography. Light 
petroleum refers to a fraction of b.p. 60 - 80° and ether refers to diethyl ether. 
Sodium sulphate (anhydrous) was used as the drying agent. 
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33-Chlorocholest-5-ene : 
Freshly purified thionyl chloride (75 ml) was added gradually to 
cholesterol (100 g) at room temperature. A vigorous reaction ensued with 
evolution of gaseous products. When the reaction slackened, the reaction 
mixture was, gently heated at a temperature of 50 - 60° on a water bath for one 
hour, and then poured into cold water with constant stirring. The yellow solid 
thus obtained was filtered under suction, washed several times with cold water 
and air-dried. Recrystallization from acetone gave 3(3-chlorocholest-5-ene 
(94 g), m.p. 95° (reported^' m.p. 96 - 97°). 
3B-Ch[oro-6-nitrocholest-5-ene : 
A mixture of 3P-chlorocholest-5-ene (14 g), glacial acetic acid (100 ml) 
and nitric acid (28 ml; d, 1.52) was stirred at a temperature below 20°, and 
sodium nitrite (3.5 g) was gradually added over a period of 2 hours. After 
complete addition of sodium nitrite the mixture was stirred for an additional 
period of 1 hour. Ice-cooled v/ater (200 ml) was added and the yellowish solid 
thus obtained was filtered, washed with water and air-dried. The desired 
product was recrystallized from methanol (8.9 g), m.p. 151° (reported m.p. 
153°). 
3B-Chloro-5a-cholestan-6-one : 
To a solution of 3P-chloro-6-nitrocholest-5-ene (12 g) in hot glacial 
acetic acid (240 ml), zinc dust (24 g) was added gradually in small portions 
with shaking. The suspension was heated under reflux for 4 hours and water 
(24 ml) was added at regular intervals during the course of heating. The hot 
solution was filtered and the filtrate was diluted with water. The organic matter 
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was extracted with ether and the ethereal solution was washed successively 
with water, sodium bicarbonate solution (10%) and water and dried (anhydrous 
sodium sulphate). Removal of the solvent furnished the ketone as an oil, which 
was crystallized from methanol (9.2 g), m.p. 128 - 129° (reported^"' m.p. 129°). 
3B-ChIorO"5a-choIestan-6-one semicarbazone (CXII): 
Semicarbazide hydrochloride (2 g) and sodium acetate (3 g) were 
dissolved in water (20 ml), to this 3P-chloro-5a-cholestan-6-one (2 g) and 
ethanol (50 ml) were added. The reaction mixture was then heated under reflux 
for 3 hours. Progress of the reaction was monitored through TLC. After the 
completion of reaction, it was allowed to stand overnight. The product thus 
obtained was filtered under suction washed with water and recrystallized from 
methanol (1.5 g), m.p. 147 - 148° (reported^" m.p. 148°). 
Reaction of 33-chIoro-5a-cholestan-6-one semicarbazone 
(CXII) with thionylchloride : 3(3-ChIoro-5a-cholest-6-eno [6,7-d1 
thiadiazole (CXVI): 
Steroidal semicarbazone (CXII) (0.956 g) was added portion wise to 
thionyl chloride (6 ml) at ice bath temperature and kept for some time at room 
temperature. Then the reaction mixture was stirred at 50° for 2 hours and the 
reaction progress was monitored by TLC. After the completion of the reaction 
dichloromethane (30 ml) was added to the reaction mixture and decomposed 
with ice-cold sodium carbonate solution, till the reaction slowed down. The 
organic layer was washed with water (4-5 times each with 30 ml) and dried 
over anhydrous sodium sulphate. The crude product obtained after removal of 
the solvent was purified by column chromatography over silica gel column. 
51 
Elution with a mixture of light petroleum-ether (19 : 1) provided 3p-chloro-5a-
cholest-6-eno [6, 7-d] thiadiazole (CXVI) as a semi-solid (0.649 g). 
Analysis found : C, 70.05; H, 9.31; N, 6.06. 
«^27J^43i^ 2'^ *-i lequiies ; C, /u .u i ; ri , y . jo , IN, O.UJ/O. 
IR (Nujol) : Vn,ax 1628 (C = C), 1380 (C - N), 740 cm"' (C - CI). 
'H N M R (CDCI3): 5 4.15 (br m, Cj-aH, W'/2 = 17 Hz, axial), 1.15 (C,o - CH3), 
0.65 (Ci3 - CH3), 0.95, 0.82 (for other side-chain methyl protons). 
MS : m/z 462/464 (Mt, C27H43N2SCI), 434/436 (M - N2), 418/420(434 - CH4), 
400/402 (C27H41CI), 395 (C27H39S), 321/323 (434 - side-chain, CgHn) and 
305/307 (321-CH4). 
Positive Beilstein test. 
3B-Acetoxvcholest-5-ene : 
A mixture of cholesterol (100 g), pyridine (150 ml) and acetic anhydride 
(100 ml) was heated on a water bath for 2 hours. The reaction mixture was 
poured into ice-cooled water and the solid thus obtained was filtered under 
suction, washed thoroughly with water and air-dried. Recrystallization of the 
crude product from acetone gave 3P-acetoxycholest-5-ene (95g), m.p. 113 -
114° (reported^^ m.p. 115-116°). 
3(3-Acetoxv-6-nitrocholest-5-ene : 
To a cooled mixture of cholesteryl acetate (10 g) and nitric acid (250 ml; 
d, 1.42) was added sodium nitrite (10 g) (portion wise) with constant stirring 
over a period of about 45 minutes. After complete addition of sodium nitrite 
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Stirring was continued for additional 2 hours and then cold water (350 ml) was 
added to the reaction mixture. The solid material thus separated was extracted 
with ether and the ethereal layer was washed with water, sodium bicarbonate 
solution (10%) and finally with water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave an oil which was crystallized from 
methanol to give 3p-acetoxy-6-nitrocholest-5-ene (7.5 g), m.p. 102° (reported^^ 
m.p. 103 - 104°). 
3B-Acetoxv-5a-cholestaii-6-one : 
A mixture of 3P-acetoxy-6-nitrocholest-5-ene (10 g), acetic acid (200 
ml), zinc dust (20 g) and water (20 ml) was heated under reflux for 4 hours. 
Zinc dust was removed by filtration and the filtrate was diluted with large 
excess of water. Usual work up of the reaction mixture afforded the ketone, 
which was crystallized from methanol (6.7 g), m.p. 125 - 126° (reported^^ m.p. 
127-128°). y \ 
3B-Acetoxv-5a-cholestan-6-one semicarbazone (CXIII) : \ / ' ^ 
Semicarbazide hydrochloride (2 g) and sodium acetate (3 g) were 
dissolved in 20 ml of water. Then 3P-acetoxy-5a-cholestan-6-one (2 g) in 
ethanol (50 ml) was added to it. The suspension was refluxed for 3 hours and 
the resultant mixture was allowed to stand overnight. The resulting solid was 
then filtered under suction and washed with water. Recrystallization from 
methanol provided semicarbazone CXIII (1.5 g), m.p. 238 - 239° (reported 
m.p. 240°). 
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Reaction of 33-acetoxv-5a-cholestan-6-one semicarbazone 
(CXIII) with thionyl chloride : 3(3-Acetoxv-5a-cho[est-6-eno 
[6, 7-d1 thiadiazole (CXVII) : 
3P-Acetoxy-5a-cholestan-6-one semicarbazone (CXIII) (1 g) was added 
portion wise to thionyl chloride (6 ml) at ice bath temperature and kept for 
some time at room temperature. Then the reaction mixture was stirred at 50° 
for 6 hours and the reaction progress was monitored by TLC. After the 
completion of the reaction dichloromethane (30 ml) was added to the reaction 
mixture and decomposed with ice-cold sodium carbonate solution, till the 
reaction slowed down. The organic layer was washed with water (4-5 times 
each with 30 ml) and dried over anhydrous sodium sulphate. The crude product 
obtained after removal of the solvent was purified by column chromatography 
over silica gel column. Elution with a mixture of light petroleum-ether (19:1) 
provided 3p-acetoxy-5a-cholest-6-eno [6, 7-d] thiadiazole (CXVII), as a semi-
solid (0.732 g). 
Analysis found : C, 71.61; H, 9.55; N, 5.72. 
C29H46N2O2S requires : C, 71.56; H, 9.52; N, 5.75%. 
IR (Nujol) : Vn,ax 1736, 1237 (CH3COO), 1633 (C = C), 1378 cm"' (C -N) . 
' H N M R (CDCI3) : 5 4.7 (br m, IH, C3-aH, W/2 = 16 Hz, axial), 2.1 (s, 3H, 
CH3COO), 1.11 (C,o - CH3), 0.71 (C,3 - CH3), 0.93, 0.81 (other methyl 
protons). 
MS : m/z 486 (Mt, C29H46N2O2S), 363 (base peak, C27H39), 458 (M - N2), 442 
(458 - CH4), 426 (M - AcOH), 398 (426 - N2), 285 (398 - side-chain, CgHn), 
250 (base peak, 363 - side-chain, CgHp). 
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ChoIest-5-ene : 
3P-ChIorocholest-5-ene (10 g) was dissolved in warm amyl alcohol (230 
ml) and sodium metal (20 g) was added to the solution with continuous stirring 
over a period of 8 hours. The reaction mixture was warm e^d occasionally. When 
all the sodium was dissolved, the reaction mixture was ^poured into water, 
acidified with dilute hydrochloric acid and allowed to stand over night. A white 
crystalline solid thus obtained was filtered under suction and washed 
thoroughly with water and air-dried. The crude material was recrystallized 
from acetone to provide cholest-5-ene (8.3 g), m.p. 88 - 89° (reported^^ m.p. 
89-91°). 
6-Nitrocholest-5-ene : 
A suspension of finely powdered cholest-5-ene (6 g) in glacial acetic 
acid (50 ml) was stirred at room temperature for 5 minutes and treated with 
fuming nitric acid (15 ml; d, 1.52) followed by the addition of sodium nitrite 
(3 g) over a period of 1 hour. The reaction mixture was poured into cold water 
and the yellow product thus obtained was extracted with ether. The ethereal 
layer was washed with water, sodium bicarbonate solution (5%) (until the 
washings were pink) and again with water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave the desired compound as an oil, which 
SO 
was crystallized from ethanol (4.5 g), m.p. 119 - 120° (reported m.p. 
120-121°). 
5a-Cholestan-6-one : 
6-Nitrocholest-5-ene (6 g) was dissolved in warm glacial acetic acid 
(120 ml) and zinc dust (12 g) was gradually added with shaking. The mixture 
•» "-• '• I r>- . . 
was heated under reflux for 4 hours and wate^-iQt2l,ra]|;Jwg;§^ded gradually 
during the course of reaction. The solution was then filtered and the residue 
was washed with two (10 ml) portions of warm acetic acid. To the filtrate, a 
few ml of water was added till turbidity developed and it was allowed to stand 
overnight at room temperature. The crystalline material thus separated was 
filtered under suction and washed thoroughly with water in order to remove 
zinc acetate. The organic solid was air-dried and then recrystallized from 
ethanol (3.6 g), m.p. 96 - 98" (reported^" m.p. 98 - 100°). 
5a-Cholestan-6-one semicarbazone (CXIV) : 
Semicarbazide hydrochloride (2 g) and sodium acetate (3 g) were 
dissolved in water (20 ml) and then 5a-cholestan-6-one (2 g) and ethanol 
(50 ml) were added to it. The mixture was refluxed for 3 hours. The progress of 
the reaction was monitored through TLC. After the completion of reaction, the 
resultant product was allowed to stand overnight. The product was then filtered 
under suction and was recrystallized from methanol to give semicarbazone 
CXIV (1.5 g), m.p. 188 - 189° (reported^'' m.p. 190°). 
Reaction of 5a-choiestan-6-one semicarbazone (CXIV) with 
thionyl chloride:5a-Cholest-6-eno [6, 7-dl thiadiazole (CXVIII): 
5a-Cholestan-6-one semicarbazone (CXIV) (0.887 g) was added portion 
wise to thionyl chloride (6 ml) at ice bath temperature and kept for some time 
at room temperature. Then the reaction mixture was stirred at 50° for 1 hour 
and the reaction progress was monitored by TLC. After the completion of the 
reaction dichloromethane (30 ml) was added to the reaction mixture and 
decomposed with ice-cold sodium carbonate solution, till the reaction slowed 
down. The organic layer was washed with water (4-5 times each with 30 ml) 
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and dried over anhydrous sodium sulphate. The crude product obtained after 
removal of the solvent was purified by column chromatography over silica gel 
column. Elution with a mixture of light petroleum-ether (19 : 1) provided 5a-
cholest-6-eno [6, 7-d] thiadiazole (CXVIII) as a solid, m.p. 110-112° (0.556 g). 
Analysis found : C, 75.67; H, 10.38; N, 6.51. 
C27H44N2 S requires : C, 75.64; H, 10.35; N, 6.54%. 
IR (KBr): v^ a^x 1652 (C = C), 1383 cm"' (C - N). 
' H N M R (CDCI3): 5 1.1 (Co - CH3), 0.68 (C,3 - CH3), 0.91, 0.8 (other methyl 
protons). 
MS : m/z 428 (Mt, C27H44N2S), 400 (M - N2), 368 (400 - S), 287 (400 - side-
chain, CgHn). 
33-Hvdroxv-5a, 63-dibromocholestane : 
To a solution of cholesterol (5 g) in ether (30 ml) was added bromine 
solution (0.9 ml of bromine in 20 ml of glacial acetic acid containing 0.2 g of 
anhydrous sodium acetate) with stirring. The solution turned yellow and 
promptly set to a stiff paste of the dibromide. The mixture was cooled in an ice-
bath and stirred with a glass rod to ensure complete crystallization. The product 
was then collected by filtration under suction and washed with cold ether-acetic 
acid mixture (3 : 7) until the filtrate was completely colourless and then air-
dried (6.9 g), m.p. 112-113° (reported^' m.p. 113°). 
5a, 6(3-DibromochoIestan-3-one: 
3p-Hydroxy-5a, 6P-dibromocholestane (6.9g) was suspended in acetone 
(150 ml) in a three-necked round bottom flask fitted with a stirrer and dropping 
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funnel. The suspension was stirred for 5 minutes and Jones reagent^^ (10 ml) 
was then added in drops from dropping funnel in 15 minutes. The temperature 
of the reaction mixture, during oxidation, was maintained between 0 - 5° by 
external cooling. After the addition was complete, stirring was continued for 15 
minutes and cold water (200 ml) was added. The product was collected on a 
Buchner funnel and washed thoroughly with water and methanol and air-dried 
(5 g), m.p. 73° (reported^' m.p. 73 - 75°). 
Cholest-5-en-3-one (CXIX) ; 
To a solution of 5a, 6p-dibromocholestan-3-one (5 g) in ether (100 ml) 
and acetic acid (2.5 ml) was added, zinc dust (7.5 g) in small portions during 30 
minutes with continuous shaking. After the addition was complete, the ethereal 
solution containing suspended zinc dust was filtered and the filtrate was 
transferred to a separating funnel. The ethereal phase was then washed 
successively with water, sodium bicarbonate solution (5%) and water and dried 
over anhydrous sodium sulphate. Removal of the solvent gave an oily residue 
which was crystallized from methanol to give the desired product (CXIX) 
(3.2 g), m.p. 127 - 128° (reported^' m.p. 129°). 
Cholest-5-en-3-one semicarbazone (CXV) : 
To a solution of cholest-5-en-3-one (CXIX) (2 g), in ethanol (50 ml) was 
added a mixture of semicarbazide hydrochloride (2 g) and sodium acetate (3 g) 
in water (20 ml). The reaction mixture was refluxed for 2 hours and then 
cooled. The separated solid was filtered, washed with water and recrystallized 
from methanol to give the cholest-5-en-3-one semicarbazone (CXV) (1.686 g), 
m.p. 221-222°. 
Analysis found : C, 76.15; H, 10.71; N, 9.49. 
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C28H47N3O requires : C, 76.13; H, 10.73; N, 9.51%. 
IR (KBr) : v„,ax 3345 (NH), 3150 (NH2), 1721 (CO), 1633 (C = C), 1430 cm"' 
(C=N). 
'H N M R (CDCI3) : 5 6.5 (s. IH. NH, exchangeable with deuterium), 6.1 (s. 2H. 
NH2, exchangeable with deuterium), 5.62 (m, IH, C(, - H), 2.2 (s, 2H, C4 - H2), 
1.18, 0.96, 0.8, 0.68 (angular and side-chain methyl protons). 
Reaction of cholest-5-en-3-one semicarbazone (CXV) with 
thionyl chloride ; Cholest-5-en-3-eno [3,4-dl thiadiazole ( C X X ) : 
Cholest-5-en-3-one semicarbazone (CXV) (0.883 g) was added portion 
wise to thionyl chloride (6 ml) at ice-bath temperature. The reaction mixture 
was stirred at 50° for 10 hours and the reaction progress was monitored by 
TLC. After the completion of reaction, dichloromethane (30 ml) was added to 
the reaction mixture and decomposed with ice-cold sodium carbonate solution, 
till the reaction slowed down. The organic layer was washed with water (4-5 
times each with 30 ml) and dried over anhydrous sodium sulphate. The crude 
product obtained after removal of the solvent was purified by column 
chromatography over silica gel column. Elution with a mixture of light 
petroleum-ether (9 : 1) provided cholest-5-en-3-eno [3, 4-d] thiadiazole (CXX) 
as semi-solid (0.573 g). 
Analysis found : C, 75.94; H, 9.90; N, 6.58. 
C27H42N2S requires: C, 75.99; H, 9.92; N, 6.56%. 
IR (Nujol) : v„,3, 1642 (C = C), 1376 cm"' (C - N). 
'H NMR (CDCI3): 5 5.8 (m, C6 - H), 1.15 (C,o - CH3), 0.65 (C,3 - CH3), 0.93, 
0.81 (for other side-chain methyl protons). 
MS : in/z 426 (Mt, C27H42N2S), 398 (base peak, M - N2), 366 (398 - S), 285 
(398 - side-chain, CRH,7). 
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Syntfiesis ofSteroicfafPyrazofines ancf 
Sterotcfaf^namine-Tyrroftdine T>erivattves 

65 
STEROIDAL PYRAZOLINES 
KnoiT* introduced the name pyrazole for the compounds to denote that 
the nucleus was derived from pyrrole by replacement of a carbon by nitrogen. 
The pyrazole ring system (I), consists of a doubly unsaturated five membered 
HC CH 
II II 
HC^ N 
H 
(I) 
ring containing two adjacent nitrogen atoms. He synthesized many members of 
this class and systematically investigated their properties. Monohydrogenation 
of pyrazole ring provides pyrazoline. The pyrazoline ring (II) system consists 
of a monounsaturated five membered ring containing two adjacent nitrogen 
atoms. 
H2C CH 
I II 
HzC^ N 
H 
(11) 
Since many drugs and dyes contain the pyrazoline nucleus, the class has 
been widely studied and the field continues to be active today. Asaad 
synthesized pyrazolines and pyrazoles from /7-hydroxy acetophenone using 
NH2NH2 in acetic acid and checked their antimicrobial properties. Tokes et al? 
synthesized 3-benzoyl-4-phenyl-2-pyrazolines by the reactions of chalcones 
with diazomethane. Doyle et al. carried out the dipolar addition of 
66 
diazocarbonyl compounds to a, P-unsaturated esters and nitriles in the presence 
of pyridine, which resulted in the production of 2-pyrazolines. 
Chincholkar and Jamode^ synthesized 4-aroyl-substituted pyrazolines 
(III) [R ' - H, Me, R^  = H, MeO, R^  - H, MeO, 3, 4-methylenedioxy] by 
cyclocondensation of 3-aroylflavanones (IV) with PhNHNH2 and 4-aroyl 
substituted pyrazole (V) [R' , R^, R" as above] from the corresponding 3-
aroylflavones. 
( 1 7 
Kokade and Jamodc prepared pyrazoHnes (VIII) [R = H, Br, R = H, 
Me, R'^  = CeHs, C6H40Me] by cyclocondensation of PhNHNH2 with chalcones 
(VI) or flavanones (VII) in refluxing DMSO. 
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R' 
R^  
OH 
r I 
C O C H = C H - R 
(VI) 
3 
O. R 
(VIII) 
2'-Hydroxy-4'-acetamidochalcones on reaction with NH2OH in ethanol 
provided isoxazoline (IX) [X - 0] while with NH2NH2 and PhNHNH2 
respective pyrazoUnes (IX) [X = NH and NPh], were obtained'. 
NHAc 
(IX) 
Halo and hydroxyaryl pyrazolines were synthesized by Latif et al^ 
using the NH2NH2 as the reagent They also obtained 1, 3, 5-triaryIpyrazolines 
from 3, 4-dichloroacetophenone, which were dehydrogenated by tetrachloro-0-
benzoquinone to pyrazoles, which inhibited aflatoxin production by A.flavus. 
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The dichalcones (X) [R = H, F, CI, Br, MeO] were cyclized with 
R ' N H N H 2 [R' = H, Me, Ph] to give the dipyrazoiines (XI)'°. 
4-RC6H4 CO CH - CH CH - CH CO C6H4 R-4 
(X) 
4-RC6H4 / \ 
N NR 
C6H4R-4 
R'N N 
(XI) 
Cycloaddition of CH.Nz to RC6H4SO2 CH : CH2 [R - H, 4-Br, 4-Cl, 2-
Me, 4-Me] in the presence of EtsN gave 3-aryl sulfonyl-2-pyrazoline". 
Sachchar and Singh cyclized chalcone derivatives (XII) [R = 2-furyl, 2-
thienyl, 2-pyridyI, R ' = H, Me, CI, OH] with PhNHNHj and NH2OH to give 
the pyrazoHnes and isoxazolines (XIII) [X = NPh, 0] respectively, which were 
tested for bactericidal and fungicidal activities. 
Ri 
C " - C H = C H R 
II 
0 
(XII) 
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Epoxy ketones (XIV) [R = CI, NO2] reacted with NH2NH2, PhNHNHz 
and NH2NHCONH2 to give pyrazolines (XV) [X = NH, NPh, NNHCONH2], 
while with NH2OH they gave isoxazolines (XV)'-' [X = O]. 
R 
^ O 
^ ^ - z : : ^ 
-co 
(XIV) 
-CHMcj 
Me2HC 
N X 
(XV) 
Cyclization of ketones (XVI) with NH2NH2, PhNHNH2 and NH2OH 
produced pj'razolines and isoxazolines (XVII)''' [R = Ph, 4-MeOC6H4, 4-
CIC6H4, 4-O2NC6H4, PhCH : CH; X = NAc, NPh, 0] , respectively. 
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Some 3-aroyl-4-aryl-2-pyrazolines'^ were prepared by condensation of 
a, (3-unsaturated ketones with diazomethane in Et3N. 
Kumar and Husain prepared N-[4-(acetyl / piienyl-5-aryl pyrazolin-3-
yOphenyl] aryl sulfonamides (XIX) [R = H, Me, R ' = H, CI, OMe, Me, NO2, 
R^  - Ac, Ph] by cyclization of XVIII [R and R ' as defmed for XIX] with 
NH2NH2 and PhNHNH2. 
R— SOzNH—/ \—COCH = CH- R' 
(XVIII) 
R- f\ SO2NH 
(XIX) 
4-(3, 4-Me2C6H3S03) C6H4COCH : CHC6H4R-4 [R = H, OMe, Br, CI] 
Reacted with NH2NH2, PhNHNH2 and NH2OH to give pyrazolines and 
vl7 isoxazolines (XX)" [X = NH, NPh, O], respectively. 
N X 
(XX) 
3-(4,4-Dimethyl-2-piperidon-6-yl) methyl-2-pyrazolines (XXII) 
[R = H, Me, CI, R ' = H, Me, Ph] were prepared by cyclocondensation of the 
butenone XXI with R'NHISIHJ. 
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Me Me 
O N' 
H CH2C0CH = CH R 
(XXI) 
Me, Me 
H ^^^-J 
N 
N 
(XXII) 
\ / 
R 
Treatment of dimethylchromans (XXIII) [R - R^ = H, Me, OMe] with 
19 NH2NH2 yielded 3-aryl-dimethyl pyrazolines (XXIV)'\ 
R-' 0 W N NH 
(XXIII) (XXIV) 
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AgrawaP° reported the formation of pyrazoles (XXV) [R' = H, Me, R ,^ 
R^  = H, OMe] by the treatment of pyrazolines (XXVI) with MnOz in CHCI3. 
Pyrazolines (XXVI) were obtained by heating chalcones with NH2NH2 in 
ethanol. 
(XXV) (XXVI) 
Some 1, 3, 5-triphenyl-3-pyrazo!ine derivatives (XXVII)^' [R* = H, 
OMe, CI] were synthesized by heating 3- and 4-hydroxy chalcone derivatives 
with PhNHNH2 using acetic acid as catalyst. The synthesized compounds were 
found to possess antifungal activity. Mishriky et al. reported the synthesis of 
l-acetyi-3,5-diaryl-A^-pyrazoHnes (XXVIII) [R' = Ph, anisyl, HO(MeO)C6H3, 
R^  = CI2C6H3, FC6H4] by heating chalcones with NH2NH2 in AcOH. The 
formation of aflatoxin hy Aspergillus flavus was inhibited by XXVIII. 
.R' 
w 
R'/ ^N' 
Ac 
N 
(XXVII) (XXVIII) 
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Chalcones (XXIX) [R' = Ph, O2NC6H4, HOC6H4, anisyl, Me2NC6H4] 
were heated with NH2NPi2 in acetic acid and with PhNHNH2 to give 
pyrazoHnes (XXX) [R = Ac, Ph]. They showed usefulness as bactericides 
and fungicides. 
(XXIX) 
Me, 
COCH = CHR' // 
N >=N 
Ph 
(XXX) 
N-NR 
Cinnamoylbenzofurans (XXXI) [R* = H, Me, R^  = Ph, anisyl, 
dimethoxyphenyl] were heated with NH2NH2 in AcOH to give pyrazolines 
(XXXII) '^^  which showed bactericidal activity. 
MeO 
COCH - CHR^  
OMe 
,25 Tabakovic and Rapic heated coumarin chalcones (XXXIII) [R' = Ph, 
tolyl, aminophenyl] with R^NHNH2 [R^ = H, Me, Ph, O2NC6H4] in AcOH to 
give pyrazolines (XXXIV). 
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COCH = CHR' 
HO 
(XXXIII) 
R^  
(XXXIV) 
26 Malov et al. reported the formation of 5-hydrazinyl-2-pyrazolines 
(XXXV) by the reaction of diketones MeCOCHzCOR [R = Me, Pr, 
CHzCHMej] with hydrazides R^CONHNHz [R* = MezCH, MejCHCHz, MesC, 
Ph] in ethanol. 
Me. 
R 
N 
R'CONHNH' ^ 
COR' 
(XXXV) 
Shingare and Siddiqui synthesized arylsulfonyipyrazolines and 
isoxazolines (XXXVI) [X = NH, NPh, 0; R = H, Me, R ' = H, Me, CI, 
R = substituted Ph, heteroaryl] by the cyclocondensation of chalcones with 
NH2NH2, PhNHNHs or NH.OH. 
R-
N 
SO, 
X R 
R' 
(XXXVI) 
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Maib and Jerzmanowska carried out the reaction of chromones 
(XXXVII) [R, R ' = H, Me] with H2NNHCSNH2 to give pyrazoUnes 
(XXXVIII) [R^ - H, Me] and pyrazoles (XXXIX) [R^ = H, CSNH2, R^ R^  - H, 
Me]. 
NHNHC(S)NH2 R^  
NC(S)NH2 
R^  
N 
OH 
(XXXVII) (XXX VIII) (XXXIX) 
In another study chalcone 3, 4-Cl(Me)-C6H3CH : C : CHC6H4NO2-4 was 
allowed to react with NH2NHR [R = H, Ph] to give pyrazolines (XL)^^ [same 
R]. Pyrazolines (XLI)^" [R = Ac, COEt, CHO, Me, R \ R^  = H, OMe, R^  = OH, 
OMe, Me] were prepared by cyclizing propenones (XLII) with NH2NH2 and 
ROH or with MeNHNH2. 
O 2 N - O7N 
(XL) (XLI) 
O7N 
^y // \ 2 CH=CHCO-<; ^ ^ R 
(XLil) 
.A v 
T-($2 3 / 
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A<^ 
VJ^'. 
Roda et al.^' prepared 5-aryl-l-pheny!^3'^ ^Stei&b^iopyl-4-hydroxy-6-
methylphenyl)-2-pyrazolines (XLIII) [R = H, 2-, 3-, 4-OH, 2- and 4-Cl, 3- and 
4-NO2, 4-OMe, 4-NMe2 etc] by cyclocondensation of the chalcones with 
PhNHNH2. Pyrazohnes (XLIV)^ ^ [R - OMe, CI, R ' = 3, 4-OCH2O, 4-OMe, 
R~ = H, Ph, Bz, S02Ph etc] have been prepared by the reaction of 
4-RC6H4COCH : CHC6H4R' with R^NHNHj. 
(XLIII) (XLIV) 
.33 Ankhiwala and Naik prepared pyrazolines (XLV) [R = H, 2-Br, 
4-Me2N] by cyclocondensation reaction of PhNHNH2 with the corresponding 
RC6H4CH : CHCOC6H2(N02)(OBu)OH-5, 4, 2. l-AcetyI-3, 5-diphenyI-2-
pyrazoline derivatives (XLVI)^^ [R = 2 ,^ 3- or 4-OH, R ' = H, CI, OMe, R^  = H, 
Br) were prepared by the reaction of hydroxychalcone derivatives with 
NH2NH2 in AcOH. 
BuO 
O7N C6H4R 
(XLV) (XLVI) 
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Holla et alf^ carried out the reaction of propynones (XLVII) [R = H, 
Me] with R ' C O N H N H Z [R' = Ph, 4-CIC6H4, 2-HOC6H4,2-naphthyloxymethyl], 
which furnished 2-pyrazoiines (XLVIII). On acid catalyzed hydrolysis they 
were converted into the IH-pyrazoles (XLIX). 
0,N 
0 
C=CCO-^ V - R 
(XLVII) 
O2N 
-^} 
0,N-
0 
N 
N 
I 
COR 
(XLVIII) 
N 
V-R' 
VV/ VR' 
N \ , 
I 
COR 
(XLIX) 
36 Seraya et al synthesized 5-methylpyrazoline by reacting 
crotonaldehyde and NH2NH2. The NH2NH2 was refluxed with MeCH : 
CHCHO in ethanoi to give l-(3-pyridyi carbonyl)-5-methyl-2-pyrazoline" as 
cerebrovascular protective agent. 
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Kleefeld and Dutzmann^^ prepared 1,3, 5-triphenyl-2-pyrazoline (L) by 
heating l-phenyl-3-(4-hydroxy phenyl)-2-propen-l-one and PhNHNH2 in 
AcOH. They were used for the control of Erysiphe graminis on barley. 
l-Methyl-3, 5-diphenyl-2-pyrazoline derivatives (LI)^^ [R = 4-Me, 2-OMe, 4-
OMe, 4-Cl, 4-F, 2-Br, 4-Br] were prepared by cyclocondensation of chalcones 
with MeNHNHz. 
Ph 
N 
Ph" ^N' 
Ph 
(L) 
Kumar et al.'^^ synthesized pyrazolines (LJII) by cyclization of chalcones 
(LII) [R = Me, 4-MeC6H4, Ph, R' = 2-MeO, 2-F, H, Li-MezN, 2-OH] with 
NH2NH2 in acetic acid. The pyrazolines were found to possess 
antiinflammatory activity. 
H 
80 
CH= N 
R COCH=CH 
(Lll) 
R' 
/ CH= N 
"N 
H 
/ ^ 
R 
(LIII) 
I 
-NAc 
R' 
The cyclocondensation of PhCH : C(CHO)C(CHO) : CHPh with 
H2NNHR [R = H, Ph, 4-O2NC6H4, 2, 4-(02N)2C6H3] gave bipyrazolines (LIV), 
while with NH2OH gave biisoxazoHne (LV) 41 
N-NR 
/ / 
Ph 
RN-N 
N - 0 
/ / 
Ph 
Ph 
/ / 
0 - N 
(LIV) (LV) 
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• M Upadhyay et aV cyclized 4-PhS02NHC6H4COCH : CHAr [Ar = Ph, 
2-O2NC6H4, 3-CIC6H4, 2-hydroxy-l-naphthyl etc] with NH2NH2 / AcOH or 
PhNHNH2 to give pyrazolines (LVI) [R = Ac, Ph]. 
PhSOoNH 
(LVI) 
Pyrazolines (LVII)'^ [R - H, Ph, Ar = 4-CIC6H4, 4-NO2C6H4, 3, 4-
(OCH20)C6H3], isoxazolines (LVIII) and thioxopyrimidines (LIX) were 
prepared from chalcones (LX) by condensation with H2NNHR, NH2OH and 
H2NCSNH2, respectively. 
Me 
^ 
Me 
N - N R 
// 
—Ar 
(LVII) 
Me 
N - 0 
/ / 
<::>. 
Ar 
Me (LVIII) 
~-^ . 
Me 
Me N NH 
Ar 
(LIX) 
COCH = CHAr 
Me (LX) 
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Singh'''* reported the condensation reaction of substituted thiazolidinones 
with PhCHO or p-anisaldehyde in the presence of NaOAc in AcOH to give 
phenyhminobenzylidene thiazolidinones (LXI) [R = Ph, R = H, Ph, R = 4-
MeOC6H4, R' = Ph], which on cyclization with hydrazines gave thiazohdino-
pyrazoHnes (LXII) [R - Ph, R' = H, R" = H, Ph, R = Ph, R ' = Ph, R^  = H, Ph, 
R = 4-MeOC6H4, R ' = Ph, FJ = H]. 
P W . ^ S ' ^ C H R 
(LXI) 
R'N-
PhN 
-N 
I 2 
NR^ 
R 
(LXII) 
Sonare and Doshi''^  carried out the condensation of 2'-hydroxy-4'-
methoxychalcones (LXIII) [R' = OMe, R^  = H, R ' = R^ = H, R'R^ = OCHjO] 
with NH2NH2 in ethanol to give lH-3-(2'-hydroxy-4'-methoxy)-5-substituted 
phenyl-2-pyrazolines (LXIV) [R^ = H]. 
MeO OH 
C-CH=CH 
II 
0 
(LXIII) 
N-NR 
(LXIV) 
46 Haggag et aC reported the preparation of IH-A^-pyrazoIines (LXVI) 
[R = F, R ' = R2 - H, R = R' = CI, R2 = H] from the reaction of propenones 
(LXV) with NH2NH2 in absolute ethanol. 
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(LXV) (LXVl) 
Reaction of 1, 2, 3, 4-tetrahydronaphthalene chalcones (LXVII) [R = 4-
Me2NC6H4, 4-MeOC6H4, 3, 4, 5-(MeO)3C6H2, 4-CIC6H4, 4-O2NC6H4, 2-
thienyl] with NH2NH2 in AcOH gave tetrahydronaphthyi-A^-pyrazolines 
(LXVIII) 47 
COCH = CliR 
(LXVII) 
J 
N 
(LXVIII) 
N R 
c=o 
I 
Me 
Raut and Doshi^ ^ reported pyrazolines (LXIX) [R - Me, Ph, R ' = OMe, 
H] by the reaction of chalcones with NH2NH2 in ethanol. The chalcones on 
condensation with hydrazides of phenoxyacetic acid, p-chlorophenoxyacetic 
acid, a-naphthoxyacetic acid and (3-naphthoxyacetic acid yielded the 
corresponding pyrazolines (LXX)''^  [R = Ph, 4-CIC6H4, R ' = Ph, 3-O2NC6H4, 
4-MeC6H4 etc]. 
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R' 
•^  W 
N-N-C0CH20Ph 
(LXIX) (LXX) 
3-(Aroylethyl) sydnones and phenylhydrazine were heated in ethanol via 
an elimination, condensation and cyclization to give l-phenyl-3-aroyl-
pyrazolines^^. i-AryI-4, 6-dirnethyl pyrimidin-2 (IH)-ones (LXXI) [R = H, Me, 
OMe] with NH2OH and .A.CNHNH2 led to isoxazoiines and pyrazoHnes 
(LXXII)^' [same R; X = 0, NAc], respectively. 
Me 
R — / V - N />—Me » - R — / ^ ^ N H C O N H - \ ^ if 
O 
(LXXI) (LXXII) 
LXXIII and LXXIV were prepared by the reaction^^ of araldehyde 
hydrazones and araldoximes with bifunctional olefins in presence of 
chloramine-T. 
85 
N - P h 
SO2—Ph SO2—Ph 
(LXXIII) (LXXIV) 
Kedar carried out the reaction of chalcones with hydrazine carboxamide 
monohydrochloride and gave l-carboxamido-3, 5-diaryl-A -pyrazolines. The 
reaction of cyclopenta (hexa) nones with hydrazine and aryl hydrazines gave 
the corresponding azines, hydrazones and pyrazolines . The condensation of 5-
chloro-3-methyi-2-acetyi benzofuran with aromatic aldehydes in presence of 
alkali gave 2-cinnamoyl-5-chloro-3-methylbenzofurans, which reacted with 
NH2NH2 to furnish 5-aryl-3-(5-chloro-3-methyl-2-benzofuryl)-lH-pyrazolines. 
Acetylation and benzoylation of these gave 1-acetyl and 1-benzoyl pyrazolines 
(LXXV)^'' [R = (un) substituted Ph, 2-furyl, R ' = Me, Ph]. 
N NCOR' 
(LXXV) 
Survey of the literature has revealed that very little attention till 1930s, 
has been made about the synthesis of steroidal pyrazole derivatives. Probably 
the first steroidal pyrazole was reported by Ruzicka et al.^^ in 1938. Only a 
single derivative, cholest-4-eno [3, 2-c] pyrazole-5'-carboxylic acid (LXXVI), 
was mentioned. 
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COOH 
HN 
(LXXVI) 
After considerable span of time, much attention has been paid by a 
number of organic chemists towards the synthesis of several steroidal 
pyrazolines. The biological activity produced by the fusion of a pyrazoline ring 
to a steroid nucleus has prompted them to investigate such type of compounds. 
Kamernitskii^^ carried out the cycloaddition of 3p-acetoxypregna-5, 16-
dien-20-one with N2CHC02Et which gave pregnenopyrazolines LXXVII and 
LXXVIII. LXXVII isomerized to LXXVIII in the presence of acids. 
AcO 
COjEt COjEt 
(LXXVII) (LXXVIII) 
Catsonlacos and Stassinopouloin prepared pregneno [20, 21-c] 
pyrazolines (LXXX) by the reaction of benzylidenepregnenone (LXXIX) with 
RNHNH2 [R = Ph, 4-MeOC6H4] in the presence of HCl. The alkaline 
hydrolysis of the acetoxy group of LXXX [R = Ph] followed by Oppenauer 
oxidation gave oxopregneno [20, 21-c] pyrazoline (LXXXI). 
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AcO 
COCH = CH2 N - R 
AcO 
(LXXIX) (LXXX) 
(LXXXI) 
eg 
Green et al. synthesized steroidal [16a, 17a-d]-2'-pyrazolines 
(LXXXIII) and [16, 17-d] pyrazoles (LXXXIV). 3p-Acetoxyandrostadienes 
(LXXXII) [R = MeCO] with Ph CCl : NNHPh / EtjN gave steroidal pyrazoline 
(LXXXIII). Similar cycloaddition reactions of LXXXII [R=AcO] gave 
androstenopyrazoles (LXXXIV) [R = Ph, R ' = Ph, P-CIC6H4; R = p-C\C(}\^, 
R' = Ph]. 
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AcO-
MeCO 
(LXXXII) (LXXXIII) (LXXXIV) 
Pregn-5-en-3P-ol-20-one acetate condensed with 2-pyridine 
carboxaldehyde to give cis- and ?rara-21-(2-pyridylmethylene) pregn-5-en-3p-
yl acetate, which cyclocondensed with PhNHNH2 to give pyrazoline 
(LXXXV)^ '-*. AlkaHne hydrolysis of LXXXV, followed by Oppenauer 
oxidation, gave pregneno [20, 21-e] pyrazole (LXXXVI). 
AcO 
(LXXXV) 
(LXXXVI) 
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3-Oxo-P-boswellic acid methyl ester was derivatized using different 
aromatic aldehydes yielding corresponding arylidene derivatives (LXXXVII) 
[R = H, 3-OH, 3-NO2, 4-OMe, 4-Me2N, 4-NO2, 3, 4-(MeO)2]. Cyclizalion of 
LXXXVII with NH2NH2 gave pyrazoline derivatives (LXXXVIIl/^ which 
were found to possess antiinflammatory and antiarthritic activity. 
Me'' I H 
COsMe 
(LXXXVII) 
Me'' i H 
C02Me 
(LXXXVIII) 
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Claisen condensation of 3p-acetoxy and 3P-chloroandrost 5-en-17-one 
with dimethyl carbonate gave the carbomethoxy androstenones (LXXXIX) 
[R = AcO, CI] which cyclized with R ' N H N H 2 [R' = H, Me, Ph] to give the 
androstenopyrazoHnes (XC). Cychzation of LXXXIX with NH2OH gave the 
androstenoisoxazoHnes (XCI) 61 
CO.Me 
(LXXXIX) 
- * • - ( 
<^ N R ' 
(XC) 0 
^ "0 
(XCI) 0 
In another reaction, androst-5-en-17-one (XCII) with dimethyl oxalate 
afforded glyoxaiate (XCIII), which was cyclized with NH2NH2 and PhNHNH2 
to give androst-5-eno [17, 16-c] pyrazoles (XCIV) [R = H, Ph] and with 
NH2OH it gave androst-5-eno [17, 16-c] isoxazole (XCV)^l 
AcO 
(XCII) 
N - N R 
'/ 
^~^C02Me 
(XCIV) 
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O OH I 
C-COiMe 
(XCIII) 
(XCV) 
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STEROIDAL ENAMINE - PYRROLIDINE DERIVA LIVES 
Doubly unsaturated five membered heterocyclic compounds containing 
one nitrogen atom and four carbon atoms are known as pyrrole, while complete 
hydrogenation of pyrrole gives rise to pyrrolidine. Organic compounds with 
amino group in conjugation with C = C are known as enamines. Compounds 
with pyrrolidine ring in conjugation with C = C are known as enamine -
pyrrolidine derivatives. When this system is found in steroidal compounds, 
they are termed as steroidal enamine - pyrrolidine derivatives. 
2 - (Benzamidomethyl) pyrrolidine derivatives (XCVI) [R' = alkoxy, 
R2 = H; R'R^ = (alkyl - substituted) OCH2 CH2, R^  = 8(0)^ R^ SO2 NR^R ;^ 
m - 0, 1, 2; R^  = alkyl, (un) substituted Ph, R^R^ = H, alkyl, R'* = alkyl, (un) 
substituted phenylalkyl; R R = (alkyl substituted) OCH2CH2] were prepared. 
The synthesized compounds were found useful for the treatment of 
schizophrenia, dystrophy, emotional disturbance, vomiting, diarrhoea and 
nerve and mental disorders . 
R^ v R ' 
^ ^—CONHCH2-
N' 
R^^ R ' 
(XCVI) 
Nagasaka^'' synthesized l-/ra/7^-cinnamoyl-2-pyrrolidinones (XCVII) 
[X = H, 2-MeO, 3-Cl, 4-NO2 etc] and l-[frans-3-(pyridyl)acryloyl]-2-
pyrroiidinones (XCVIII) [pyridine position-2, 3, 4] by treating l-trimethyl 
silyl-2-pyrrolidinone with XC6H4CH : CHCOCl. 
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~N - ^ 
X-
O 
o 
- N ^ o 
(XCVII) (XCVIII) 
Pyrrolidine derivatives (IC)^ ^ [R=NH2-protective groups, R ' = H, OH-
protective groups] were prepared by stirring amides C [R = OH-protective 
groups] witii iodine in MeCN and H2O. Treatment of C with di-fert-Bu 
carbonate gave pyrrolidine (CI). Hydrolysis of CI with K2CO3 in MeOH 
followed by hydrogenolysis gave IC [R' = H]. 
H 
R'O .OR' 
H 
NHBz 
(IC) (C) 
BzO 0CH2Ph 
H COjCMes 
(CI) 
66 Bobrowska et al. prepared pyrrolidine derivatives (CII) [R = H, CI, 
Me, MeO, R ' = alkyl] by reaction of the corresponding 4-RC6H4CPhR'X [same 
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R, R ' ; X = OH] with 2-(2-X-ethyl)-N-methyl pyrrolidine [X - CI] in 
cyclohexane in presence of NaOH / KOH. 
Several N-(l-benzoxazolyl) pyrrolidine derivatives have also 
been synthesized^^ The cyclization of RC6H4CH : CHCHjCCNHTs) (CF3)2 
[R = 4-MeO, H, Ts = 4-MeC6H4S02] in the presence of jtj-toluene sulphonic 
acid gave a, a-bis (trifluoromethyl) pyrrolidine (CIII) . 
R N CF3 
Ts 
(CIII) 
Sugar pyrrolidines (CIV) [R = H, R ' = Me; R = Me, R ' = H] were 
synthesized by condensation of methyl 4, 6-0-benzylidene-2-deoxy-2-dimethyl 
amino-a-D-altropyranoside N-oxide (CV) with dienes^^. 
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OMe 
N(0)Me2 
OMe 
(CI\0 (CV) 
McDonald et al. synthesized 1-pyrrolidine carboximidamides (CVI) by 
condensation of 3-(02N)C6H4NH2 with 1-pyrrolidine carbonitrile and the 
reduced product was further acetylated. 2, 2-Dimethyl-5-sulfamoyl-2, 3-
dihydrobenzefuran-7-carboxylic acid was treated with /50-butylchloroformate 
and EtsN in THF-DMF and treated with THF solution of 2-aminomethyl-l-
butylpyrrolidine to give N-(pyrrolidinyl methyl) benzofuran carboxamides 
(CVII)^' [A = butyl; R ' = R^ ' = Me; X = sulfamoyl]. 
AcHN 'N' 
/A . / N NH2 
(CVI) (CVII) 
.72 Chapyshev synthesized 2, 5-di-l-pyrrolidinyl-3-chloro-6-cyano-l, 4-
benzoquinone by reacting 2, 3-dichloro-5, 6-dicyano-l, 4-benzoquinone with 
pyrrolidine. Me(250-l-(l,2-Dioxo-2-methoxy ethyl)-2-pyrrolidine carboxylate^' 
prepared by solution phase methods, inhibited peptidyl prolyl isomerase with 
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Ki = 42. The synthesized compounds were used for treating vision disorder, 
improving vision and treating age related memory impairment. 
Caldvveir" synthesized CVIII by treating 2-(i?)-((3-(/?)-formyl)-4-(5)-3-
fluorophenyl-pyrrolidinyl-l-yl)-3-cyclobutanepropionic acid benzyl ester with 
Pd/C and dissolved in CICH2CH2CI. Then 4-[N-(pyrimid-2-yl)-N-(prop-l-
yl)amino] piperidine, HCl, NaBH(0Ac)3 and TEA were added, followed by di-
tert-hutyl dicarbonate to give CVIII. 
XO2H 
(CVIII) 
Schieweck and Altenbach carried out the synthesis of geminal bis 
(hydroxymethyl) pyrrolidine and pyrrolizidine imino sugars. Reductive 
alkylation of N-Boc-pyrrolecarboxylate methyl ester under Birch conditions 
with iodomethyl pivalate and subsequent reduction of the ester moieties 
provided the syn did. This key intermediate was used for the first known 
synthesis of a 2, 2-bis (hydroxymiCthyl) pyrrolidine imino sugar. In a similar 
manner a pyrrolizidine imino sugar was synthesized by oxidation of the 
deprotected pyrrolidine to the nitrone, which was subjected to a highly 
diastereoselective I, 3-dipolar cycloaddition with an allylic alcohol. Reductive 
cleavage of the N-0 bond and recyclization yielded the polyhydroxylated 
pyrrolizidine. 
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In another study 6-methyl-19-nor steroids were synthesized. The 
allylation of enamine(+)-(CIX) with 3-MeOC6H4C(:CH2)CH2Br gave CX, 
which was cycHzed to (135) dehydroequilenin (CXI) [R, R ' = 0 ] . Reduction of 
CX using NaBH4 followed by acetylation and cyclization gave (13S, ITS) CXI 
[ R - O A C , R ' = H ] ^ ^ 
0 
N 
/ ^ ^ / ' 
MeO 
(CIX) 
Bucourt and Dube^^ prepared enamines of 3-keto A ' -sterols. Extended 
heating of pyrrolidine with androstadienediones (CXII) [RR* = 0, H2; R = HO, 
R' = H] in the absence of solvent and catalysts gave dienamines (CXIII), which 
were readily transformed into trienamines. Since the enamines are 
hydrolysable, they are good protecting groups for steroidal carbonyl groups. 
(CXII) (CXIII) 
98 
3(3-Pyrrolidino-17a-aza-D-homo-androsta-5-ene (CXIV) was obtained 
via sodium borohydride reduction of 3-pyrrolidino-17a-aza-D-homoandrosta-3, 
5-dien-17-one (CXV), followed by reaction with Na/PrOH. However, sodium-
propanol reduction of (CXV) gave 3a-isomer (CXVI) instead of 3P-isomer 78 
(CXIV) 
N ^ 
0 
(CXV) 
(CXVI) 
Edmunds and Mothei-well'^  reported that the regiospecific fluorination 
at the 6-position of dienamine (CXVII) using difluoride (CXVIII) was 
improved by addition of N-methyl veologen as an electron transfer reagent. 
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CM 8^17 
IF, 
-^ ^ 
CMei 
(CXVII) (C XVIII) 
Azasteroids CXIX [R = Me, X = I; R = allyl, X = Br] and CXX were 
synthesized as neuro muscular blocking agent. The Beckmann rearrangement 
of oxime (CXXI) gave lactam (CXXII) [R' = H, X = O ] as the major product. 
CXXII [R ' - H, X = O] was converted into 17-aza-D-homosteroid (CXXII) [R* 
= Me, X = H2], which underwent the Oppenauer oxidation followed by 
treatment with pyrrolidine to give enamines (CXXIII), which was reduced by 
NaBH4 to give azasteroid (CXXIV). CXXIV was treated with methyl iodide to 
give CXIX [R = Me, X = I], whereas CXXIV with allyl bromide gave CXIX 
[R = allyl, X = Br]. The other bis quaternary ammonium compound (CXX) was 
prepared from oxime (CXXI) in several steps 80 
100 
(CXIX) (CXX) 
21 
NMe3 
N - O H 
(CXXI) (CXXII) 
(C XXIII) (CXXIV) 
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STEROIDAL PYRAZOLINES 
The chemistry of heterocyclic compounds has been an interesting field 
of study for long time. A number of pyrazoline derivatives are studied 
cxtcnsivel)' because of their diverse chemical reactivity and broad spectrum 
biological activity. They are found to inhibit the growth of several pathogenic 
microorganisms and are reported to possess important therapeutic properties 
sucii as antibacterial , antiinflammatory , antiproteolytic and 
hypoglycemic activity. 
The pyrazolines also act as fungicides and have been assayed against 
Cephalosporium sacchari, Helminthosporium oryzae, Saprolegma parasitica 
and Acheya orion and are found to be remarkably active. Besides this they are 
employed as antiarthritic and cerebrovascular protective agents, anti HIV , 
antitumer^^ and antifertility^^ agent. Several pyrazolines are found to be useful 
as scintillators^^ and exhibit the phenomenon of fluorescence. Some 
pyrazolines also find inhibiting properties on aflatoxin formation by 
Aspergillus flavus . 
These physiological values have resulted in a tremendous amount of 
interest in the synthesis of pyrazolines. As a slight change in structure of 
steroid molecule can change their reactivity, we wish to report the steroidal 
pyrazolines mainly by the cyclocondensation of steroidal a, P- unsaturated 
ketones and hydrazine hydrate in glacial acetic acid with anticipated biological 
activity and chemical reactivity. The substrates used for the present study are 
chclest-4-en-3-one (CXXV), 3p-acetoxycholest-5-en-7-one (CXXVI) and 3p-
chlorocholest-5-en-7-one(CXXVII). The products obtained have been 
characterized on the basis of their elemental analysis and spectral properties. 
Scanning of the literature^"- ^', revealed that in the presence of acetic 
acid, generally N-acetyl pyrazolines were obtained but in our case, the desired 
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N-acetyl pyrazolines could not be detected. The present method of formation of 
steroidal pyrazolines is a mild, straight forward, simple and high yielding. 
C«H 8^17 
(CXXV) 
R 
(CXXVI) OAc 
(CXXVII) Ci 
Reaction of cholest-4-eii-3-one (CXXV) with hydrazine hydrate : 
Cholest-4-en-3-one (CXXV) was allowed to react with hydrazine 
hydrate in glacial acetic acid under reflux temperature for 10 hours. Reaction 
mixture was poured in ice-cold water and worked up in the usual manner. The 
column chromatography of the reaction mixture over silica gel afforded 
compound CXXVIII, m.p.220° (decomposed) in 54% yield. 
CgHi' 
(CXXV) 
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Characterization of the compound (CXXVIII), m. p. 220° as 
cholest [3, 5-cd1 pyrazoline : 
The compound, m.p. 220° was correctly analysed for C27H46N2. The IR 
spectrum showed bands at 3403 (NH) and 1580 cm"' (C = N), the compound 
revealed no absorption band for the carbonyl group. The elemental composition 
and IR data hold good for the structure CXXVIII. The ' H N M R spectrum of 
the compound showed a one-proton singlet at 5 5.95 (exchangeable with 
deuterium), this signal can be assigned to NH, another two-proton singlet at 
6 3.1 was assigned to CH2 of pyrazoline ring, methyl signals were observed at 
5 1.15, 0.91, 0.85 and 0.75. On the basis of the spectral values and in view of 
the results obtained the compound with m.p. 220° has been characterized as 
cholest [3, 5-cd] pyrazoline (CXXVIII). 
Reaction of 3B-acetoxvcholest-5-en-7-one (CXXVI) with 
hydrazine hydrate : 
A mixture of 3P-acetoxycholest-5-en-7-one (CXXVI) and hydrazine 
hydrate in acetic acid was refluxed for 5 hours and worked up in the usual 
manner as before. The solution was concentrated under reduced pressure and 
crystallization of the residue from chloroform-methanol provided the 
compound CXXIX, m.p. 205° (decomposed), in 71% yield. 
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AcO 
CgHn 
H—N N 
(CXXVI) (CXXIX) 
Characterization of the compound (CXXIX), m.p. 205° as 
cholest-3-eno [7, 5-cd1 pyrazoline : 
The compound, m.p. 205° was analysed for C27H44N2. The examination 
of the IR spectrum of this compound revealed the absence of absorption band 
for the carbonyl function (ketone) which supported the formation of pyrazoline 
system. The compound CXXIX showed characteristic absorption bands at 3448 
(NH of pyrazoline ring), 1654 (C=C) and 1590 cm"' (C=N). The ' H N M R 
spectrum exhibited a one - proton singlet at 5 6.4 for NH (exchangeable with 
deuterium) proton, a one-proton doublet at 6.1 (J = 10.5 Hz) was assigned to 
C4-H, a multiplet centered at 5.9 was attributed to C3-H, another singlet 
integrating for two protons at 2.6 was assigned to methylene protons of 
pyrazoline ring. Angular and side-chain methyl protons appeared at 1.4, 0.95, 
0.84 and 0.7. 
The anticipated product with OCOCH3 intact at C3 was not obtained, 
which was confirmed by the absence of an absorption band around 1735 cm" 
(OCO) in the IR spectrum and also by the absence of a three-proton singlet for 
OCOCH3 around 5 2.1 and a one-proton multiplet around 5 4.7 - 4.9 due to the 
C3-aH in 'H NMR spectrum of the compound CXXIX. 
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Thus the compound, m.p. 205° on the basis of its molecular composition 
and spectral evidences could best be characterized as cholest-3-eno [7, 5-cd] 
pyrazoline (CXXIX). 
Reaction of 3(3-chlorocholest-5-en-7-one (CXXVII) with 
hydrazine hydrate : 
3P-Chlorocholest-5-en-7-one (CXXVII) and hydrazine hydrate in glacial 
acetic acid was heated at reflux temperature for 7 hours and worked up in the 
same manner as before. After evaporation of the solvent, the residue obtained 
was crystallized from chloroform-methanol to get the compound CXXIX, m.p. 
205° (decomposed), in 75.4% yield. 
(CXXVII) 
H—N 
(CXXIX) 
Characterization of the compound (CXXIX), m.p. 205° as 
cholest-3-eno [7, 5-cd] pyrazoline : 
The compound, m.p.205° was analysed for C27H44N2 . The IR spectrum 
of this compound showed bands at 3448 (NH of pyrazoline ring), 1654 (C=C) 
and 1590 crn'' (C=N). 'H N M R spectrum exhibited a one-proton singlet at 
5 6.4 for NH proton (exchangeable with deuterium), a one-proton doublet at 
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5 6.1 (J = 10.5 Hz) was assigned to C4-H, a multiplet centered at 5.9 was 
assigned to C3-H and another singlet integrating for two protons of pyrazoline 
ring was observed at 2.6. Other methyl protons were observed at 1.4, 0.95, 0.84 
and 0.7. 
The expected product with chloro group intact at C3 was not obtained, 
which was confirmed by the absence of a one-proton multiplet around 6 4.0-4.2 
due to Cs-aH and also by the appearance of C3 and C4 olefinic protons in 
'H N M R spectrum of compound CXXIX. This product also gave the negative 
Beilstein test, which further confirmed the absence of chlorine at C3. 
The products from CXXVI and CXXVII were found to have the same 
melting point 205° (decomposed) and the study of their physical, analytical and 
spectral data (mixed m.p., elemental analysis, IR, ' H NMR) revealed the 
formation of same product CXXIX from compounds CXXVI and CXXVII. 
The formation of product CXXIX from CXXVI and CXXVII can be 
rationalized on the basis of the Scheme-1. 
The formation of pyrazoline (CXXVIII) from ketone (CXXV) also 
follows the same mechanism. 
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C«H 8^17 
R' 
R 
(CXXVI) OAc 
(CXXVII) CI 
NH2NH2 
H—1^—NH2 
Proton - shift 
H 
Proton - shift 
N —NH2 
I 
H 
Scheme - 1 
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STEROIDAL ENAMINE-PYRROLIDINEDERIVATIVES 
Pyrrolidine derivatives of different compounds have been synthesized 
for wide range of industrial, pharmaceutical and biological purposes. Literature 
reveals that com.pounds containing pyrrolidine moiety are biologically 
significant molecules. They have been used for the treatment of vision and 
memory disorders^"', nerve and mental disorders^'', inhibiting bone loss^^ and 
for treatment and prevention of circulatory diseases and psychosis^^. Besides 
this pyrrolidine derivatives are prepared as dopamine Di agonists '^* and 
T-lymphocyte suppressant^^ Some pyrrolidine derivatives have found to be 
useful as antihypertensive^^. 
In view of these findings we report herein, the synthesis of steroidal 
enamine-pyrrolidine derivatives, which are expected to possess 
pharmacological activities. Synthetically also these compounds are very stable 
because of the presence of conjugated double bonds which can provide a site 
70 
for further conjugate addition . The enamines are easily hydrolysable and are 
77 
good protective groups for steroidal carbonyl groups. 
We have utilized 3|3-acetoxycholest-5-en-7-one (CXXVI) and 3(3-
chlorocholest-5-en-7-one (CXXVII) for the present study with pyrrolidine. 
Reaction of 3B-acetoxvcholest-5-en-7-one (CXXVI) with 
pyrrolidine : 
Pyrrolidine was added to the re fluxing solution of 3(3-acetoxycholest-5-
en-7-one (CXXVI) in methanol and refluxed for 1 hour 30 minutes. After 
completion of reaction, the solution was concentrated to obtain the product 
CXXX, m.p. 110°, yield 71.4 %. 
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C«H, 
AcO 
(CXXVI) (CXXX) 
Characterization of the compound (CXXX), m.p. 110° as 7-N-
Pvrrolidinocholesta-2, 4, 6-triene : 
The elemental analysis of the compound corresponded to the molecular 
formula C31H49N. The UV spectral data confirmed the presence of extended 
conjugation by showing A,n,ax (obs) = 301 nm [A,n,ax (calcd) = 303 nm]. The IR 
spectrum showed bands at 1658 (C = C) and 1384 cm"' (C - N). ' H N M R 
spectrum showed a multiplet at 5 2.28 corresponding to 8 methylene protons of 
pyrrolidine ring, a one-proton singlet at 5 5.3 assigned to Ce-olefmic proton 
and the peaks at 5 6.15-6.21 due to olefmic protons of C2, C3 and C4. The 
signals for angular and side-chain methyl protons of steroidal nucleus were 
observed at 5 1.15, 0.73, 0.9 and 0.82. 
The expected product with acetate moiety intact at C3 was not obtained, 
which was confirmed by the absence of a three-proton sharp singlet for 
OCOCH3 around 5 2.1 and a one-proton multiplet around 5 4.7 - 4.9 due to 
C3 - a H in 'H NMR spectrum of the compound CXXX. In addition to this IR 
spectrum of CXXX showed absence of any band for carbonyl group. Thus on 
the basis of above discussion the compound with m.p. 110° was characterized 
as 7-N-pyrrolidinocholesta-2, 4, 6-triene (CXXX). 
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Reaction of 3B-ch[orocholest-5-en-7-one (CXXVII) with 
pyrrolidine : 
Pyrrolidine was added to a refluxing solution of 3p-chlorocholest-5-en-
7-one (CXXVIl) in methanol. Refluxing was further continued for 3 hours. 
After completion of reaction, solution was concentrated to induce 
crystallization, the crystalline material obtained as CXXX with m.p. 110°, yield 
68.2%. 
C«H 8^17 
(CXXVIl) (CXXX) 
Characterization of the compound (CXXX), m.p. 110° as 7-N-
PvrroIidinochoIesta-2, 4., 6-triene : 
The elemental analysis of the compound corresponded to C31H49N. The 
UV spectral data confirmed the presence of extended conjugation by showing 
m^ax (obs) = 301 nm [k^zx (calcd) = 303 nm]. The IR spectrum showed 
absorption bands at 1658 (C - C) and 1384 cm~' (C - N). The ' H N M R showed 
a multiplet at 5 2.28 corresponding to eight methylene protons of pyrrolidino 
ring, a one-proton singlet at 5 5.3 assigned to Ce-olefmic proton and the peaks 
at 5 6.15 - 6.21 due to olefinic protons of C2, C3 and C4. Angular and side-
chain methyl protons of steroidal nucleus were observed at 5 1.15, 0.73, 0.9 
and 0.82. The expected product with chloro moiety intact at C3 was not 
I l l 
obtained, which was confirmed by the absence of one-proton muitiplet due to 
C3 - aH around 5 4.0 - 4.2 in its 'H N M R spectrum and the product obtained 
from compound CXXVIi gave negative Beilstein test. 
The products from compound CXXV1 and CXXVTT were found to have 
the same melting point 110°, and the study of their physical, analytical and 
spectral data (mixed m.p., elemental analysis, UV, IR, ' H NMR) revealed the 
formation of the same product CXXX from compound CXXVI as well as from 
compound CXXVII. The formation of product CXXX is rationalized on the 
basis of the proposed mechanism (Scheme-2). 
R 
(CXXVI) CI 
(CXXVil) OAc 
H from 
solvent 
H20,-RH 
(CXXX) 
Scheme - 2 
EXPERMllTAL 
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3|3-Hvdroxv-5a, 6|3-dibromocholestane : 
To a solution of cholesterol (5 g) in ether (30 ml) was added bromine 
solution (0.9 ml of bromine in 20 ml of glacial acetic acid containing 0.2 g of 
anhydrous sodium acetate) with stirring. The solution turned yellow and 
promptly set to a stiff paste of the dibromide. The mixture was cooled in an ice 
bath and stirred with a glass rod to ensure complete crystallization. The product 
was then collected by filtration under suction and washed with cold ether-acetic 
acid mixture (3 : 7) until the filtrate was completely colourless (6.9 g), m.p. 
112-113°(reported^^m.p. 113°). 
5a, 63-Dibromocholestaii-3-one : 
3(3-Hydroxy-5a, 6P-dibromocholestane (6.9g) was suspended in acetone 
(150 ml) in a three-necked round bottom flask fitted with a stirrer and dropping 
funnel. The suspension was stirred for 5 minutes and Jones'reagent^^ (10 ml) 
was then added in drops from dropping funnel in 15 minutes. The temperature 
of reaction mixture, during oxidation, was maintained between 0 - 5° by 
external cooling. After the complete addition, stirring was continued for 15 
minutes and cold water (200 ml) was added. The product was collected on a 
Buchner funnel and washed thoroughly with water and methanol and air-dried 
(5 g), m.p. 73 - 75° (decomposed) (reported^^ m.p. 73 - 75°). 
Cholest-5-en-3-one : 
To a solution of 5a, 6P-dibromocholestan-3-one (5 g) in ether (100 ml) 
and acetic acid (2.5 ml) was added zinc dust (7.5 g) in small portions during 30 
minutes with continuous shaking. After the addition was complete, the ethereal 
solution containing suspended zinc dust was filtered and the filtrate was 
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transferred to a separating funnel. The ethereal phase was then washed with 
water, sodium bicarbonate solution (5%) and water and dried over anhydrous 
sodium sulphate. Removal of the solvent gave an oily residue which v/as 
crystallized from methanol to give the desired ketone (3.2 g), m.p. 127 - 128° 
(reported'^^-n.p. 129°). 
Cholest-4-en-3-one (CXXV) : 
A solution of cholest-5-en-3-one (5 g) in ethanol (50 ml) containing 
oxalic acid (0.6 g) was heated under reflux for 15 minutes. The reaction 
mixture was poured into water and extracted with ether. The ether extract was 
washed successively with water, sodium bicarbonate solution (5%) and water 
and dried over anhydrous sodium sulphate. Evaporation of the solvent left an 
oily residue which was crystallized from ethanol in the cold to give the ketone 
(CXXV) (3.8 g), m.p. 80 - 8r= (reported'^ m.p. 81 - 82°). 
Reaction of cholest-4-en-3-one (CXXV) with hydrazine hydrate 
in glacial acetic acid : Cholest [3, 5-cd] pyrazoline (CXXVIII) : 
The compound CXXVIII was synthesized by refluxing a mixture of 
cholest-4-en-3-one (CXXV) (1 g) and hydrazine hydrate (3 ml) in glacial acetic 
acid (20 ml) for 10 hours. The progress of the reaction was monitored by TLC. 
The solution was cooled and poured into ice-cold water. The solution was 
extracted with chloroform and the extract was washed with water, sodium 
bicarbonate solution (5%) and dried over anhydrous sodium sulphate. The 
solvent was evaporated residue was chromatographed on silica gel column 
using light petroleum-ether (9 : 1) as eluant, evaporation of the solvent 
provided solid compound, which was recrystallized from chloroform-methanol 
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to give the cholest [3,5-cd] pyrazoline (CXXVIII) (0.559g), m.p.220° 
(decomposed). 
Analysis found : C, 81.32; H, 11.61;N, 7.04. 
C27H46N2 requires : C, 81.34; H, 11.63; N, 7.03 %. 
IR (KBr): v,^ a, 3403 (NH), 1580 cm"' (C = N). 
'H N M R (CDCI3) : 6 5.95 (s, IH, NH, exchangeable with deuterium), 3.1 
(s, 2H, - CH2 of pyrazoline ring), 1.15 (s, 3H, C,o - CH3), 0.75 (s, 3H, 
Ci3 - CH3), 0.91, 0.85 (other methyl protons). 
33-Acetoxvcholest-5-ene : 
A mixture of cholesterol (100 g), pyridine (150 ml) and acetic anhydride 
(100 ml) was heated on a water bath for 2 hours. The reaction mixture was 
poured into ice-cooled water and the solid thus obtained was filtered under 
suction, washed thoroughly v/ith water and air-dried. Recrystallization of the 
crude product from acetone gave 3p-acetoxycholest-5-ene (95 g), m.p. 113 -
114°(reported^%-n.p. 115- 116°). 
3(3-Acetoxvcholest-5-en-7-one (CXXVI) ; 
To a solution of 3p-acetoxycholest-5-ene (8 g) in carbon tetrachloride 
(150 ml), acetic acid (30 ml) and acetic anhydride (10 ml) was added at 0° a 
solution of /er/-butyl chromate [from /er/-butyl alcohol (60 ml), chromium 
trioxide (20 g), acetic acid (84 ml) and acetic anhydride (10 ml)]. The reaction 
mixture was heated under reflux for four hours and then it was diluted with 
cold water. The organic layer was washed with water, sodium bicarbonate 
solution (5%) and again with water and dried over anhydrous sodium sulphate. 
Evaporation of the solvent under reduced pressure gave an oil which was 
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crystallized from methanol to give the ketone (CXXVI) (3.5 g), m.p. 156° 
100 (reported'"" m.p. 156- 158°). 
Reaction of 3B-acefoxvcholest-5-en-7-one (CXXVI) with 
hydrazine hydrate in glacial acetic acid : Cholest-3-eno [7, 5-cd1 
pyrazoline (CXXIX) : 
A mixture of 3p-acetoxycholest-5-en-7-one (CXXVI) (1.15g) and 
hydrazine hydrate (3 ml) in acetic acid (20 mi) was refluxed for 5 hours and the 
progress of the reaction was monitored by TLC. After completion of the 
reaction, reaction mixture was cooled and poured in ice-cold water. The 
solution was extracted with chloroform, organic layer was washed successively 
with water, sodium bicarbonate solution (5%), water and dried over through 
anhydrous sodium sulphate. The solution was concentrated under reduced 
pressure and residue was crystallized from chloroform-methanol, which 
provided compound CXXIX as yellow needles (0.73 Ig), m.p. 205° 
(decomposed). 
Analysis found : C, 81.76; H, 11.16; N, 7.06. 
C27H44N2 requires : C, 81.75; H, 11.18; N, 7.06 %. 
IR (KBr) : v,,,^ , 3448 (NH), 1654 (C = C), 1590 cm"' (C = N). 
'H N M R (CDCI3) : 5 6.4 (s, IH, NH, exchangeable with deuterium), 6.1 
(d, IH, C4-H, J = 10.5 Hz), 5.9 (m, IH, C3-H), 2.6 (s, 2H, -CHs of pyrazoline 
ring), 1.4 (s, 3H, C,o - CH3), 0.7 (s, 3H, C,3 - CH3), 0.95, 0.84 (other methyl 
protons). 
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33-Chlorocholest-5-ene :: 
Freshly purified thionyl chloride (20 ml) was added gradually to 
cholesterol (25 g) at room temperature. A vigorous reaction ensued with the 
evolution of gaseous products. When the reaction slackened, the mixture was 
gently heated at a temperature of 50 - 60° on a water bath for 1 hour, and then 
poured into cold water with stirring. The yellow solid thus obtained was 
filtered under suction, washed thoroughly with cold water and air-dried. 
Recrystallization from acetone gave 3P-chlorocholest-5-ene (23.5 g), m.p. 95° 
(reported'"' m.p. 96 - 97°). 
3B-Chlorocholest-5-en-7-one (CXXVII): 
A solution of tert-buiyl chromate [tert-hutyl alcohol (60 ml), CrOs (20 
g), acetic acid (84 ml) and acetic anhydride (10 ml)] was added at 0° to a 
solution of 3P-chlorocholest-5-ene (8 g) in carbon tetrachloride (150 ml), acetic 
acid (30 ml) and acetic anhydride (10 ml). The mixture was heated under 
reflux for 3 hours and diluted with water. The organic layer was washed 
successively with water, sodium bicarbonate solution (5%), water and dried 
over anhydrous sodium sulphate. Evaporation of the solvent under reduced 
pressure, furnished an oil which was crystallized from methanol to give the 
ketone (CXXVII) (3.5 g), m.p. 148° (reported'"^ m.p. 150°). 
Reaction of 3B-chlorocholest-5-en-7-one (CXXVII) with 
hydrazine hydrate in glacial acetic acid : ChQlest-3-eno [7, 5-cd] 
pyrazoline (CXXIX) : 
A mixture of 3p-chlorocholest-5-en-7-one (CXXVII) (0.997 g) and 
hydrazine hydrate (3 mJ) in glacial acetic acid (20 ml) was refluxed for 7 hours, 
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the progress of the reaction was monitored by TLC. After completion of the 
reaction, reaction mixture was cooled and poured in ice-cold water. The 
solution was extracted with chloroform, organic layer was washed successively 
with water, sodium bicarbonate solution (5%), water and dried over anhydrous 
sodium sulphate. The solution was concentrated under reduced pressure and 
residue was crystallized from chloroform-methanol, which provided compound 
CXXIX as yellow needles (0.712 g), m.p. 205° (decomposed). 
Analysis found : C, 81.76; H, 11.16; N, 7.06. 
C27H44N2 requires : C, 81.75; H, 11.18; N, 7.06 %. 
IR (KBr) : v,„a, 3448 (NH), 1654 (C = C), 1590 cm"' (C = N). 
'H N M R (CDCI3) : 5 6.4 (s, IH, NH, exchangeable with deuterium), 6.1 
(d, IH, C4-H, J = 10.5 Hz), 5.9 (m, IH, C3-H), 2.6 (s, 2H, -CH2 of pyrazoline 
ring), 1.4 (s, 3H, Cio - CH3), 0.70 (s, 3H, C,3 - CH3), 0.95, 0.84 (other methyl 
protons). Negative Beilstein Test. 
Reaction of 3|3-acetoxvcholest-5-en-7-one (CXXVI) with 
pyrrolidine : 7-N-Pvrrolidinocholesta-2,4, 6-triene (CXXX): 
Freshly distilled pyrrolidine (1.5 ml) was added to a refluxing solution 
of 3P-acetoxychoIest-5-en-7-one (CXXVI) (1.06 g) in methanol (10 ml). 
Refluxing v a^s further continued for 1.5 hours, progress of the reaction was 
monitored by TLC. After completion of the reaction the solution was 
concentrated to induce cn,'stallization. The crystalline material was filtered 
under suction, washed with methanol and air-dried to afford CXXX (0.744 g), 
m.p. 110°. 
Analysis found : C, 85.48; H, 11.32; N, 3.2. 
C3,H49N requires : C, 85.45; H, 11.34; N, 3.21 %. 
18 
UV(CHCl3):^niax301 nm. 
IR (KBr) : v„,,, 1658 (C = C), 1384 cm"' (C - N). 
"H N M R (CDCI3) : 5 6.15 - 6.21 (C2, C3, C4-olefmic protons), 5.3 (IH, s, 
Cfi- H), 2.28 (8H, m, methylene protons of pyrrolidino function), 1.15 (3H, s, 
C|o - CH3), 0.73 (3H, s, C,3 - CH3), 0.9, 0.82 (other methyl protons). 
Reaction of 33-chlorocholest-5-en-7-one (CXXVII) with 
pyrrolidine : 7-N-Pvrro]lidinocholesta-2, 4, 6-triene (CXXX): 
3P-Chlorocholest-5-en-7~one (CXXVII) (0.92 g) under similar reaction 
conditions gave the same product CXXX (0.652 g) with similar physical, 
analytical and spectral data (mixed m.p., elemental analysis, UV, IR, ' H NMR) 
in 3 hours. 
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CHAPTER - 111 
[A] : Syntfiesis o^ 
!Afcofiofs 
^dalQntrato 
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In 1936 Smith et al. invented a new chemical reagent eerie ammonium 
nitrate (CAN), which is also named ammonium cerium (IV) nitrate, ammonium 
hexanitrato cerate (IV) or ammonium nitratocerate (IV). Its formula is 
(NH4)2[Ce(N03)6] and it is orange in colour. Being a non-hygroscopic solid, 
this reagent is readily available in pure form and can be handled easily. CAN is 
explored extensively in organic reactions. It is used in oxidation^"'', oxidative 
addition^" ,^ photooxidation ''°, nitration""''*, deprotection'^"'^ etc. Intermediates 
formed in these reactions may undergo oxidative fragmentation' ' , 
rearrangement^''^'' or cleavages of C - H and C - C bonds^^' ^^ . 
Many research groups successfully developed useful transformations by 
application of this reagent. Chavan and Subbarao developed a CAN mediated 
azidoalkoxylation of enol ethers and olefins. Polanc et al^^ established a 
selective conversion of hydrazides to esters by using CAN in the presence of 
alcohol. 
N-(p-Methoxy benzyl) groups in some diketopiperazine derivatives were 
readily and efficiently removed with (NH4)2Ce(N03)6 in MeCN/H20 under 
mild conditions, where N-benzyl and methoxyl in the aminal structure, and 
9Q 
isolated vinyl groups remained unchanged , e.g. diketopiperazine 
I [R = 4-MeO C6H4CH2] gave I [R = H]. 
R 
Q ^ " N ' "CH2CI-IMe2 
CHoPh 
(I) 
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Chawla and MittaF'' caiTied out the functionalization of naphthylesters 
induced by cerium (IV). Stirring naphthalenes II [R = Ac, Bz, R" = H] with 
(NH4)2Ce(N03)6 in AcOH gave II [R = Ac, R ' = 2-NO2, 5-NO2; R = Bz, 
R ' - 4-NO2] where as naphthalenes (III) [R = Ac, Bz, R ' = H] gave III 
[R = Ac, R ' = 8-NO2; R = Bz, R ' = I-NO2], respectively. 
OR 
• R ' 
(II) (III) 
Dhar and Bag^' reported that the chalcone epoxides (IV) [R, R ' = Ph, 
Bz; 4-MeOC6H4, Bz, Ph, 4-CIC6H4; Ph, Ac] on oxidation with (NH4)2Ce(N03)6 
yielded a mixture of aldehyde and acid. The acid component was apparently 
derived from the benzoyl moiety of the chalcone molecule. 
0 
R- R' 
(IV) 
The oxidative coupling of thiols RSH [R = Pr, Bu, CHzCOjMe, Ph, 
/?-tolyl, 2-pyridyl] by eerie ammonmm nitrate gave disulfides (RSSR) . Sydnes 
et al."^ reported the formation of monoaldehydes by cerium (IV) ammonium 
nitrate oxidation of unsymmetric dimethylnaphthalenes. Oxidation of I, 2-, 1, 
3- and 1, 6-dimethylnaphthalenes with Ce ^ in AcOH gave the corresponding 
monoaldehydes. 
Cephalosporins V [R = CHzPh, CHjOPh, CHPhNHCOzCMej, R' = H, 
R- = H, OAc, O2CNH2, \V - CH2CCI3. CHPhj, CH2C6H4NO2-4, CMes] were 
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converted into V [R = OMe] by their treatment with MeOH in the presence of 
eerie ammonium nitrate"'. 
RCONH. 
0 / / ^ ^ ^ CHjr 
3, 5-Diphenyl-l, 2, 4-thiadiazole was synthesized by oxidation of 
PhCSNH2 with eerie ammonium nitrate. Secondary and tertiary thioamides on 
similar oxidation yielded the corresponding amides .^ 
-36 Chaudhuri and Chawla^ showed that the nitration of phloroglucinol by 
(NH4)2 [Ce(N03)6] gave trimer VI along with nitro benzenes VII [R = OH, 
R' = OMe; R = R ' = OH; R - OMe, R ' = OH]. 
(VI) 
Ceric ammonium nitrate was used as catalyst for oxidative cleavage of 
hydrazides^^ RC0NHNH2[R = Ph, 4-O2NC6H4, 3-O2NC6H4, 4-MeOC6H4, 
4-MeC6H4, 4-CIC6H4, n-pentyl, n-heptyl] with sodium bromate in MeCN to 
give RCO2H. 
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,38 Chioccara and Novellino achieved the synthesis of cysteine-dopa 
derivative VIII by adding cysteine to dopaquinone IX, which was generated in 
situ by oxidation of dopa with eerie ammonium nitrate in H2SO4. 
HO' 
CH2 
OH 
(VIII) 
— CH-CO7H 
1 
NH2 
SCH2CHCO2H 
1 
NH2 
CH2CH-C02H 
1 
0 
ax) 
y-Aryl-y-butyrolactones^^ X [R = H, Me, OMe, Br, CI] were prepared by 
a novel oxidative cyclization of y-arylbutanoic acids 4-RC6H4(CH2)3COOH by 
eerie ammonium nitrate. 
40 Kottmann et al. carried out the oxidative phosphonylation of arenes 
PhR [R = H, Me, OMe, Ph, F, CI, CN], o-, m-, p~ xylene and mesitylene with 
P(0Et)3 or H P ( 0 ) ( 0 R ' ) 2 [R' = Me, Et] and Ce(NH4)2(N03)6 which gave 
phosphonates XI in a single step. 
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P(0R')2 
\41 Oxabicyclodecane dicarboxylate (XII) provided lactone (XIII) by its 
saponification and followed by treatment with Ce(NH4)2(N03)6. 
H 
i) Saponification 
2) Ce (NH4)2 (N03)6 
(XII) 
H 
Hwu and Gilbert ^ investigated oxidative fragmentation of y-
(trimethylsilyl) cyclohexanols [R = Me, Ph] with (l'JH4)2Ce(N02)6 via a radical 
process to provide CH2 : CH(CH2)3COR [R = Me, Ph]. Isoxazoline (XIV)^ ^ 
[R = CH2CN, CeHn] was produced in one step by treating RCH : CH2 with 
Me2CHCH2CR'R^CH2N02 [R' = H, R ' = NO; R ' R^ = NOH] and cerium (III) 
or Ce (IV) ammonium nitrate in isooctane or acetonitrile-formic acid. 
MezCHCHzCO 
(XIV) 
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Sugiyama'^ '' converted alkenes into a-nitroalkenes, P-nitroalcohols and 
diol mononitrates in the presence of Ce(NH4)2(N03)6. The products depend on 
the alkene structure and reaction conditions. Reactions of cycloolefins with I2-
Ce(NH4)2(NO ,^)6 in refluxing MeOH. EtOH. PrOH or Me.CHOH gave the 
corresponding vicinal /raA75-alkoxyiodocycioalkanes. In MesCOH trans-
iodonitrates were obtained''^. 
Iranpoor and Baltork''^  used eerie (IV) ammonium nitrate for 
nucleophilic ring opening of epoxides in primary, secondary and tertiary 
alcohols under mild conditions. 
2, 2-Dimethylchromans (XV) [R = H, CHO; X = H2] were converted 
into chromanones (XV) [X = 0] using eerie ammonium nitrate and its utility 
further demonstrated by the synthesis of graveolones (XVI)''^ [R' = H, Me]. 
(XV) (XVI) 
4X 
Kmi and Asaka carried out the reaction of a-(XVII) and P-ionones 
(XVIII) with iodine-ammonium hexanitrato cerate in the presence of some 
nucleophiles and gave derivatives (XIX) [R = H, Me, CH2, Ph, Ac, Bu] and 
(XX) which were oxidized at 3-position of (3-ionone in each instance. 
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(XVIII) 
(XIX) (XX) 
N49 4-Oxoaldehyde (XXI) was synthesized by the eerie ammonium nitrate 
promoted oxidative addition of trimethylsilyl enol ethers (XXII) to ethyl vinyl 
ether. 
O 0SiMe3 
^ 
0 
(XXI) (XXII) 
:50 Roy and Adhikari reported the direct oxidative cleavage of epoxides 
e.g. XXIII with Ce(NH4)2(N03)6 in aq. MeCN to yield the dicarbonyl 
compounds, e.g. MeCO(CH2)3COMe. 
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(XXIII) 
In another reaction trimethyl silyl dienol ethers were easily oxidized by 
eerie ammonium nitrate to a-carbonyl aliyl radicals^'. Chakrabarty and 
Batabyal^^ reported a convenient procedure for the mononitration of carbazole 
and 9-alkyl carbazoles using eerie ammonium nitrate in MeCN in the presence 
ofSi02. 
Bis-dithiolane (XXIV) was hydrolysed to the keto dithiolane (XXV) 
using eerie ammonium nitrate .^ 
Me-^' 
cenc amnx)n]um 
nitrate 
(XXV) 
Iranpoor and Mottaghinejad^'' examined the catalytic and efficient 
cleavage of allylic and tertiary benzylic ethers and esters with eerie ammonium 
nitrate in different alcohols and acetic acid. 
Bosman et al.^ devised a novel route for functional ization of olefins e.g. 
cyelohexene which was subjected to react with di-Ph diselenide in the presence 
of eerie ammonium nitrate in MeOH affording P-methoxyalkyl Ph selenide 
(XXVI). 
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-SePh 
\ ^ "OMe 
(XXVI) 
A method was described for the catalytic conversion of allyiic and 
tertiary benzylic alcohols into ethers in the presence of eerie ammonium nitrate 
under solvolytic and non solvolytic conditions^ . 
Nair and Mathew^ ,^ carried out eerie ammonium nitrate mediated 
addition of di-Me malonate to styrene which afforded products (XXVII) and 
(XXVIII) along with very small amounts of XXIX [R = ONO2] and XXIX 
[R = OMe]. 
(XXVII) 
Ph' ^ COOMe 
(XXVIII) 
R COOMe 
Ph COOMe 
(XXIX) 
:58 Iranpoor and Salehi'' converted epoxides (XXX) [R = CICH2, Ph, CH3, 
PhOCH2] to P-nitrato alcohols (XXXI) and (XXXII) using eerie ammonium 
nitrate as mild and efficient reagent. 
R-CH: ;CH, Ce (IV) 
0' 
(XXX) 
CH.CN 
RCHCH2ONO2 + RCHCH2OH 
I I 
OH ONO2 
(XXXI) (XXXII) 
134 
A one-Step formation of furoquinones, such as naphtho-[2, 3-b] furan-4, 
9-dione, naphtho[l,2-b]furan-4,5-dione,benzofuran-4, 7-dione and benzofuran-
4, 5-dione derivatives, by tlie eerie ammonium nitrate mediated [3+2]-type 
cycloaddition of 2-hydroxy-l, 4-naphthoquinones and 2-hydroxy-l, 4-
benzoquinones with alkenes or phenyl acetylene was described^^. 
A review was presented with 62 references on the application of eerie 
ammonium nitrate in nitration, esterification, oxidation, addition, 
polymerization and other organic reactions^^. 2-Nitrobenzo [b] thiophene on 
treatment with primary amines and eerie ammonium nitrate in aq. MeCN 
undergo oxidative nucieophiiic substitution reactions to give 2-nitro-3-
aminobenzo [b] thiophene . 
Chavan and Subbarao^^ reported the azidoalkoxylation of enol ethers 
and olefins using eerie ammonium nitrate and sodium azide in the presence of 
various alcohols. The oxidative fragmentation ^ of 1-phenyl cycloalkenes was 
described in the presence of eerie ammonium nitrate in methanol giving 
PhCO(CH2)nCH(OMe)2(n = 3-6). Nair et al.^^ synthesized azidoiodides e.g. 
PhCH(I)N3 from alkene e.g. PhCH : CH2 using NaNs / Nal / eerie ammonium 
nitrate reagent combination in methanol. 
Ceric (IV) ammonium nitrate was used as catalyst for ring opening of 
epoxide (XXXIII) with 2-chloroaniline to produce a complex mixture of 
chloroanilino derivatives (XXXIII - XXXVII)'^ ^ 
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(XXXIII) 
(XXXIV) 
(XXXV) 
Rzheznikov^'' prepared 9a, 11 P-dihydroxysteroid-11-nitrates (XXXVIII) 
[X = ONO2; Y = OH; R' R^ = 0; R ' = OAc, R^  - C : CH] by oxidation of 
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XXXVIII [X = Y = H] with eerie ammonium nitrate in Me2C0 or MeCN on 
silica gel. 
AcO 
(XXXVIII) 
.R" 
67 Hanson et al. carried out the cleavage of steroidal epoxides with eerie 
ammonium nitrate to produce the nitrato alcohols. 
.68 Goswami and Chowdhury used eerie ammonium nitrate as a catalyst 
for the rapid and high yield esterification of carboxylic acids and alcohols with 
special reference to steroids and other multifunctional natural products. 
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Organic nitrato compounds are often synthesized by nitration of 
alcohols''^ " °^ or nucleopilic attack by nitrate ion^'. Both methods suffer from 
disadvantages such as highly acidic conditions and low yield of reactions. 
Nitration of alcohols with nitrate ion has been reported to occur in the presence 
of boron trifluoride hydrate^^. Alkyl nitrates have a variety of applications. 
They are useful reagents for preparation of important class of nitro 
compounds^ "^ through their reaction with carbanions. They can also be used for 
aliphatic and aromatic nitration^''. P-Nitrato alcohols as functionalized alkyl 
nitrates have been prepared in low yields through the reaction of epoxides in 
cone, nitric acid'"* or by nitration of halohydrines^^ with silver nitrate. However 
both methods are not attractive due to highly acidic condition of the first 
method and the use of expensive silver nitrate in the second one. Ring opening 
reactions of epoxides with a large number of nucleophiles have been 
extensively studied''^ "^". Ceric ammonium nitrate (CAN) is a versatile reagent 
in oxidation reactions and has also been used for transfer of nitrate ion to 
some organic molecules^ "^^ '*. Several chemists have reported the ability of this 
reagent to catalyze ring opening reactions of epoxides in the presence of 
several nucleophiles''^' ^^  and also carbon-oxygen bond cleavage in some 
classes of alcohols possibly through a radical type reaction. 
In the course of our studies of the reaction of steroidal epoxides with 
CAN, we found that this reagent alone can act as a smooth and efficient nitrate 
transfer agent to convert steroidal epoxides to their corresponding nitrato 
alcohols and 5a-acetamido derivatives in high to excellent yields in one step. 
The compounds used for the studies are 3(3-acetoxy-5a, 6a-epoxycholestane 
(XXXIX) and 3p-chloro-5a, 6a-epoxycholestane (XL). Good regioselectivity, 
high yield, catalytic nature of the reagent, mildness and neutrality of reaction 
conditions, ease of work up and availability of the reagent make this new 
method an efficient and useful. The compounds thus obtained have been 
characterized on the basis of their elemental analysis and spectral properties. 
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CsHn 
R 
(XXXIX) OAc 
(XL) CI 
Hanson et al. reported that the cleavage of the 2a, 3a-, 3a, 4a-, and 
5a, 6a-epoxides (e.g. XLI) proceeded to provide the diaxial vicinal nitrato 
alcohols (e.g. XLII) and hindered epoxides e.g. 5P, 6(3- epoxides (XLIII) did 
not produce nitrato alcohol rather they under went some other reactions to 
produce 5a-acetamido-6-ketone (XLIV) derivatives. 
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O2NO 
0 
AcO' 
0 
(XLIII) 
AcO 
In our case, reaction of 5a, 6a-epoxides with CAN provided nitrato 
alcohols (XLV, XLVII) along with products XLVI and XLVIII. Here, 
compounds XLVI and XLVIII correspond to XLIV which is contrary to the 
studies of Hanson et al.^\ where only p-epoxides produced 5a-acetamido 
6-ketone derivative (XLIV). But in our reaction we have obtained similar 
products with a-epoxides also. 
Reaction of 33-acetoxv-5a, 6a-epoxvcholestane (XXXIX) with 
eerie ammonium nitrate : 
The epoxide (XXXIX) was allowed to stir with eerie ammonium nitrate 
in acetonitrile at 60° for 7 hours. After completion of reaction the solvent was 
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removed by distillation under reduced pressure. The reaction mixture after 
usual work up and column chromatography over silica gel, afforded two 
compounds, XLV, m.p. 156° and XLVl, m.p. 267°, in 53.4 and 42% yields, 
respectively. 
CsHi 
AcO 
Ce(NH4)2 (N03)6 
CH3CN , 60° 
AcO 
AcO 
Characterization of the compound, m.p. 156° as 3B-acetoxv-5a-
hvdroxv-66-nitratocholestane (XLV) : 
The elemental analysis of the compound corresponded to the molecular 
formula C29H49NO6. The IR spectrum of the compound exhibited strong 
absorption bands at 3395, 1735 and 1279 cm"' which indicated the presence of 
0 - H and ester functions. A strong band at 1632 cm"' was seen for ONO2 
moiety. The elemental analysis and IR data hold good for the structure XLV. 
Its 'H N M R spectrum displayed a broad multiplet centered at 5 5.1 {WA = 18 
Hz) was ascribed to Cs-aH, the half band width (18 Hz) suggested that the A/ 
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B ring junction of the product was trans. Another signal at 8 4.8 due to C6-aH 
was observed as a broad singlet. Spectrum also displayed a singlet at 5 3.4 
integrating for one proton due to OH (exchangeable with deuterium), and a 
three - proton sharp singlet at 6 2.1 was assigned to three protons of acetate 
moiety. Angular and side-chain methyl protons were seen at 5 1.0, 0.98, 0.81 
and 0.6. On the basis of elemental and spectral values, the compound, m.p. 
156° has been characterized as 3P-acetoxy-5a-hydroxy-6p-nitratocholestane 
(XLV). 
Characterization of the compound, m.p. 267° as 3B-acetoxv-5a-
acetamidocholestan-6-one (XLVI): 
The compound, m.p. 267° was correctly analysed for C31H51NO4. The 
IR spectrum of the compound exhibited important bands at 3360, 1739, 1283, 
1704 and 1673 cm~'. The band at 3360 was assigned to NH group. Strong 
bands at 1739 and 1283 were due to OAc group, a band at 1704 for NAc group 
and another band at 1673 cm"' was assigned to C = O stretching. The 'H N M R 
spectrum lent its support in favour of XLVI in a broad way. The spectrum 
displayed a singlet integrating for one proton at 5 5.8 which was assigned to 
NH (exchangeable with deuterium). A multiplet signal integrating for one 
proton centered at 5 4.8 {WA = 17 Hz) was ascribed to Cs-aH (A / B ring 
junction trans). The spectrum also displayed two sharp singlets at 5 2.02 and 
2.04, which could be attributed to the acetate methyls of OAc and NAc groups 
respectively. Angular and side-chain methyl protons were observed at 5 1.0, 
0.91, 0.85 and 0.65. Thus, on the basis of the above discussion the compound 
having m.p. 267° has been characterized as 3p-acetoxy-5a-acetamido-
cholestan-6-one (XLVI) (reported^^ m.p. 268.5 - 269.5°). 
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Reaction of 33-chloro-5a, 6a-epoxvcholestane (XL) with eerie 
ammonium nitrate : 
The epoxide (XL) and eerie ammonium nitrate were mixed in 
acetonitrile and tlie mixture obtained was stirred for a period of 2 hours. After 
completion of reaction, the solvent was removed under reduced pressure. The 
reaction mixture after usual work up and column chromatography over silica 
gel, afforded two semi-solid compounds XLVII and XLVIII in 52.5 and 35.4 % 
yields, respectively. 
Ce(NH4)2 (N03)6 
CH3CN , 60 ° 
Ciiaracterization of the semi-solid compound (XLVII) as 3B-
chloro-5a-hvdroxv-6B-nitratochoIestane : 
The semi-solid compound (XLVII) was correctly analysed for 
C27H4CNO4CI. The IR spectrum of the compound gave a strong broad band at 
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3445 cm"' v/hich indicated the presence of hydroxyl group, another band at 
1635 cm"' was assigned to ONO2 group. Its 'H N M R spectrum showed a broad 
singlet at 5 4.8 which could be attributed to C6-aH, a multipiet centered at 6 4.3 
(W '/^  = 16 Hz) was assigned to Cs-aH, another signal appeared at 5 3.3 
integrating for one proton was assigned to the OH group (exchangeable with 
deuterium). Angular and side-chain methyl protons appeared at 6 1.2, 0.95, 0.8 
and 0.65. The product gave positive Beilstein test, which further confirmed that 
the chlorine moiety remain intact at C3 during the course of reaction. Thus, on 
the basis of the foregoing discussion semi-solid compound XLVII has been 
characterized as 3p-chloro-5a-hydroxy-6P-nitratochoIestane. 
Characterization of the semi-solid compound (XLVIII) as 33-
chIoro-5a-acetamidocholestan-6-one : 
The semi-solid compound (XLVIII) was analysed for C29H48NO2CI. The 
IR spectrum of the compound exhibited characteristic absorption bands at 
3380, 1714 and 1663 cm"'. The band at 3380 was assigned to NH group, a 
strong band at 1714 for NAc group and a band for C = 0 stretching appeared at 
1663 cm"'. 
Its 'H NMR spectrum displayed a singlet integrating for one proton at 
5 5.3, which was assigned to NH (exchangeable with deuterium). C^-aU 
appeared at 6 4.2 (W '/2 = 16 Hz) as a broad multipiet. Another sharp singlet at 
5 2.04, could be attributed to the methyl protons of NAc group. Angular and 
side-chain methyl signals were seen at 5 1.0, 0.85, 0.71 and 0.66. The product 
also gave positive Beilstein test, which confirmed that the chloro group remain 
intact during the course of reaction. Thus, on the basis of above discussion the 
compound XLVIII has been characterized as 3p-chloro-5a-acetamido 
cholestan-6-one. 
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CAN is an efficient reagent for one pot synthesis of nitrato alcohols 
en o r 
from epoxides ' but here we have obtained additional products (XLVI / 
XLVIII) along with the expected products (XLV and XLVII). The formation of 
nitrato alcohols XLV and XLVII occurs through a one-electron transfer process 
with the formation of an epoxonium radical cation (1) followed by attack of 
0N02^ ion as nucleophile to produce the corresponding alkoxy radical (2). 
Regeneration of Ce (IV) may occur through the reaction of Ce (III) with radical 
(2), this could account for the catalytic nature of this reaction (Scheme - 1). 
The hydrolysis of 5a, 6a-epoxide (XXXIX, XL) involved participation of the 
solvent acetonitrile in a Ritter type of reaction and oxidation of the resultmg 
6P-alcohol gave 5a-acetamido 6-ketone derivatives (XLVI / XLVIII). Thus the 
formation of products (XLV), (XLVI), (XLVII) and (XLVIII) can be 
rationalized on the basis of the scheme -1 and Ritter reaction . 
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R 
(XXXIX) OAc 
PCL) CI 
R' OH 
+ Ce (IV) 
ONO9 
R 
(XXXIX) OAc 
(XL) CI 
Ce (III) 
Solvent 
(1) 
+ Ce(IIl) 
ONOi 
(2) 
S c h e m e - 1 
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3B-Acetoxv-5a, 6a-epoxvcholestane (XXXIX) : 
Cholesteryl acetate (II g) in chloroform (100 ml) was treated with a 
solution of OT-chloroperbenzoic acid (1.1 mole equiv.) in chloroform and left 
at - 8° for 20 hours. The reaction mixture was then washed successively with 
ice cooled water, sodium bicarbonate solution (5%), water and sodium 
thiosulphate solution (5%) and again with water, and dried over anhydrous 
sodium sulphate. Evaporation of the solvent provided XXXIX as semi-solid 
which was crystallized from acetone as needles to afford epoxide XXXIX 
(8.4 g), m.p. 97° (reported^^ m.p. 97°). 
Reaction of 3B-acetoxv-5a, 6a-epoxvcholestane (XXXIX) with 
eerie ammonium nitrate : 3B-Acetoxv-5a-hvdroxv-63-
nitratoeholestane (XLV), 3B-aeetoxv-5a-acetamidocholestan-6-
oae (XLVI) : 
3P-Acetoxy-5a, 6a-epoxycholestane (XXXIX) (0.88 g) in acetonitrile 
(20 ml) was treated with eerie ammonium nitrate (0.465 g) and the mixture was 
stirred for 7 hours at 60°. The progress of the reaction was monitored by TLC. 
The solvent was removed by distillation under reduced pressure, the residue 
thus obtained was dissolved in ether, washed with water and dried over 
anhydrous sodium sulphate. The solvent was evaporated and the residue was 
chromatographed over silica gel column. 
Elution with light petroleum-ether ( 9 : 1 ) provided 3P-acetoxy-5a-
hydroxy-6p-nitratocholestane (XLV) as solid, recrystallized from methanol 
(0.541 g), m.p. 156°. 
Analysis found ; C, 68.58; H, 9.75: N, 2.7. 
C29H49NO6 requires : C, 68.6; H, 9.73; N, 2.76 %. 
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IR(KBr) : v^ ^^ x 3395 (OH), 1735 and 1279 (OAc), 1632 cm"' (ONO2). 
'H N M R (CDCI3) : 5 5.1 (br m, IH, Cj-aH, W'/z = 18 Hz, axial), 4.8 (br s. IH, 
Q-aH), 3.4 (s, IH, OH, exchangeable with deuterium), 2.1 (s, 3H, OAc), 1.0, 
0.98, 0.81, 0.6 (for angular and side-chain methyl protons). 
Further elution with light petroleum-ether ( 1 : 1 ) afforded 3P-acetoxy-
5a-acetamidocholestan-6-one (XLVI) as solid, recrystallized from methanol 
(0.42 g), m.p. 267° (reported^ *^  m.p. 268.5 - 269.5°). 
Analysis found : C, 74.2; H, 10.21; N, 2.75. 
C3,H5,N04 requires : C, 74.21; H, 10.25; N, 2.79 %. 
IR (KBr) : v^a, 3360 (NH), 1739 and 1283 (OAc), 1704 (NAc), 1673 cm"' 
(C=0). 
'H NMR (CDCis) : 5 5.8 (m, IH, NH, exchangeable with deuterium), 4.8 (br 
m, C3-aH, W'/2 = 17 Hz, axial), 2.04 (s, 3H, NAc), 2.02 (s, 3H, OAc), 1.0, 
0.91, 0.85, 0.65(for angular and side-chain methyl protons). 
3P-Chloro-5a, 6a-epoxvcholestane (XL): 
Cholesteryl chloride (11 g) in chloroform (100 ml) was treated with a 
solution of m-chloroperbenzoic acid (1.1 mole equiv.) in chloroform and left at 
- 8° for 20 hours. The mixture was then washed successively with ice-cooled 
sodium bicarbonate solution (5 %), water and sodium thiosulphate solution 
(5%) and again with water, and dried over anhydrous sodium sulphate. 
Evaporation of the solvent gave an oil, which was crystallized from acetone to 
give XL as needles (8.1 g), m.p. 89° (reported^^ m.p. 89 - 90°). 
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Reaction of 3(3-chloro-5a, 6a-epoxvcholestane (XL) with eerie 
ammonium nitrate: 33-Chloro-5a-hvdroxv-6|3-nitratoeholestane 
(XLVII), 33-ehloro-5a-aeetamidocholestan-6-one (XLVIII) : 
3(3-Chloro-5a, 6a-epoxycholeslane (XL) (0.84 g) in acetonitrile (20 ml) 
was treated with eerie ammonium nitrate (0.46 g) and the mixture was stirred 
for 2 hours at 60°. The progress of the reaction was monitored by TLC. The 
solvent was removed by distillation under reduced pressure, residue obtained 
was dissolved in ether, washed with water and dried over anhydrous sodium 
sulphate. The solvent was evaporated and the residue was chromatographed 
over silica gel column. Elution with light petroleum-ether (19:1) provided 3p-
chloro-5a-hydroxy-6p-nitratocholestane (XLVII) (0.508 g) as a semi-solid 
compound. 
Analysis found : C, 66.95; H, 9.56; N, 2.9. 
C27H46NO4CI requires : C, 66.98; H, 9.58; N, 2.89 %. 
IR (Nujol) : v„,ax 3445 (OH), 1635 (ONO2), 750 cm~' (C - CI). 
' H N M R (CDCI3) : 5 4.8 (br s, IH, Cg-aH), 4.3 (br m, IH, Ca-aH, W Vi = 16 
Hz, axial), 3.3 (s, IH, OH, exchangeable with deuterium), 1.2, 0.95, 0.8, 0.65 
(for angular and side-chain methyl protons). 
Positive Beilstein test. 
Further elution with light petroleum-ether (1 : 1) afforded another 
compound, 3p-chloro-5a-acetamidocholestan-6-one (XLVIII) (0.338 g) as a 
semi-solid. 
Analysis found : C, 72.8; H, 10.15; N, 2.9. 
C29H48NO2CI requires : C, 72.85; H, 10.12; N, 2.92 %. 
IR (Nujol): vn,3, 3380 (NH), 1714 (NAc), 1663 (C=0), 755 cm"' (C - CI). 
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'H N M R (CDCI3): 5 5.3 (s, IH, NH, exchangeable with deuterium), 4.2 (br m, 
IH, Cj-aH, W '/2 = 16 Hz, axial), 2.04 (s, 3H, NAc), 1.0, 0.85, 0.71, 0.66 
(angular and side-chain methyl protons). 
Positive Beilstein test. 
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The class of unsaturated five membered heterocyclic compounds 
containing two nitrogen, one oxygen and two carbon atoms are commonly 
referred as oxadiazolines. In the recent past much importance was attached to 
the synthesis of oxadiazolines and its derivatives because of their immense 
biological activities. Many papers were published covering the synthesis of a 
number of oxadiazolines. 
Andrianov et aC carried out the reaction of ;7-02NC6H4CNO (I) with 
Me2NN : CMeR [R = H, Me] to give aminooxadiazolines II, while MeNHN : 
CMe2 with I gave oxatriazine III. 
0 , N - r ^ ^ ^—^ N - 0 
o.N^ / M y 
N - N H 
I 
Me 
\ Me 
Me 
II III 
Just^ prepared R ' N (CN) N H CONHR^ (IV) [R ' , R^ = (substituted) Ph, 
tolyl, naphthyl] by reaction of arylcyanohydrazines R ' N ( C N ) N H 2 with 
isocyanates R NCO in anhydrous, inert, organic solvents. With Et20 gave 
PhN(CN)NHCONHPh (V). Heating V in aq. MeOH containing HCl gave 2-
imino-3-phenyl-5-phenylamino-l, 3, 4-oxadiazoline, these were used as 
herbicides and fungicides. 
The synthesis of some (methyl) glyoxal l,2-bis(acylhydrazones) 
RC( : X)NHN : C H C R ' : NNHC( : X)R [X = 0, R = Ph, 4-pyridyl, OPh, 
2-C6H4OH, R ' = H, Me; X = S, R = NHj, R ' = Me] and their cyclization into 5, 
5'-disubstituted 3, 3'-diacetyl-2, 2'-bi (2H-1, 3, 4-oxa (thia) diazoline) VI 
[X = O, R = Ph, 4-pyridyl, R' = H, Me; X = S, R = NHAc, R ' = Me] under 
acetylating conditions was described^ 
R. 
-X 
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X- R 
II 
Ac Ac 
VI 
Intramolecular cyclocondensation of arabinofuroyl hydrazones VII 
[R = Ph, C6H4CI-4, CH : CH Ph] with acetic anhydride gave the corresponding 
oxadiazolines (VIII)'' [R' = Ac], which were deacetylated to VIII [R' = H]. 
CONHN = CHR 
R'O— 
-OR' 
-OR' 
VII 
CH2OR' 
VIII 
Somogyi^ carried out the synthesis of 3-acetyI coumarin (thio) acyl 
hydrazones IX [Z = S, R = NH2, NHPh; Z = 0, R = Me, Ph, l-UOCeUs, 2-
AcOCgHs] and their transformation to 5-substituted 3-acetyI-2-(3-coumarinyl)-
2-methyl-l,3,4-oxa (thia) diazolines (X) under acetylating conditions. 
Treatment of the acetylation products X [Z = 0] with the acetylating agent 
AC2O / ZnCl2 resulted in the unexpected formation of acyl hydrazones with 
cleavage of the oxadiazoline ring and simultaneous loss of the acetyl group. 
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Me Z 
1 !! 
C=N-NH—C—R 
^ O ^ ^ O 
IX X 
A 7 
Chimirri et al. synthesized 4-adamantyI-5-aryl-3-phenyl-A -1, 2, 4-
oxadiazolines, involving a 1, 3-dipoiar cycloaddition reaction between 1-
(arylideneamino) adamantanes and benzonitriloxide. The antiviral activity was 
checked against HIV virus. The reaction of diarylnitrilimines RC : N"^  N" Ph 
[R = (un) substituted Ph] with N-ethoxycarbonyl-N-(2,2, 2-trichloroethylidene) 
amine (CI3CCH : NC02Et) gave substituted 1, 2, 4-triazolines. With the 
arylnitrile oxide precursors RCCl : NOH [R = (un) substituted Ph], the 
cycloaddition reaction competes with a nucleophilic addition leading to a 
mixture of substituted 1,2,4-oxadiazolines^ and RCCl: NOCH(CCl3)NHC02Et. 
o 
Manrao and Kanta synthesised 1, 2, 4-oxadiazolines by the addition of 
benzonitrile oxide to 3, 4, 5-trimethoxybenzalanilines, the compounds were 
tested for their antifungal activity. The derivatives of hindered phenols with 5-
or 6- membered N, 0-heterocycles in the 4-position were prepared by dipolar 
1,3-cycloaddition of nitrile oxides with olefins, azomethines and acetylenes^. 
Gad and Goda'° synthesized pyridyl-S-triazole (XI) [R = H, R ' - Ph, 
NH2; R = CH2C02Et, CH2CONMe2, CH2CONEt2, R ' = Ph], pyridyloxadiaz-
oline (XII) [R2 = 4-BrC6H4, 4-CIC6H4, 4-O2NC6H4] and pyridyl-S-triazolo 
[3, 4-b]-l, 3, 4-thiadiazole derivatives (XIII) [R^ = H, Me]. 
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OH 
XI XII 
XIII 
Couture et al.^^ prepared spirocyclic A^-1, 3, 4-oxadiazolines XIV 
[n = 2, 3; R ' = Me; R ' R ' = (CH2)5 ; R' = Me, Ac, COPh] from semicarbazones 
.lr)l R'R'C : NNHCONR'(CH2)nOH. 
(CH2)n 
0, 
N 0 
W 
N- R' 
R^  
XIV 
.12 The reaction of 3, 5-dibromo salicylhydrazide (XV) [X = H2] with 
different carbonyl compounds ( R R ' C O ) gave the corresponding hydrazones 
(XVI) [X = C R R ' ] . OxadiazoHnes (XVII) [R = H, Me, R ' = Me, ?h,p-¥ C(,U^, 
m-, /7-Me02CC6H4, W-O2NC6H4] were obtained by refluxing XVI with acetic 
anhydride. Triazoio [3, 4-b] [1, 3, 4] thiadiazoles (XVIII) [R = H, Me, Ph,p-F 
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C6H4, p-F C6H4 CH2] were obtained by reacting a 4-aminotriazole intermediate 
with various carboxyiic acids in the presence of POCI3. 
Br. OH 
-^ ^—CONHN:X 
Br 
XV, XVI XVII 
XVIII 
In another study some new 3-A^-acetyl-2-i?-5-(2"-phenyl-4'-methyl-2', 
4"-dithiazol-5'-yl)- 1, 3, 4-A''-oxadiazolines''' were prepared, their spectral data 
and antimicrobial activity were represented. Singh et al.''' carried out equimolar 
reaction of diphenyl ketene with benzophenone (diphenyl acetyl) hydrazones 
and afforded 5, 5-diaryl-4-(diphenylacetyl)-2-(diphenylmethyl)-l, 3, 4-oxadia-
zol-2-enes. [1, 3]-Dipolar cycloaddition of 2-diazopropane to 2,6-dibenzylidene 
cyclohexanone at 0° led to bis-spiro-A'-pyrazolines (XIX) and (XX). The same 
addition reaction at - 50° gave, in addition to XIX and XX, a new spiro-A^-(l, 
3, 4)-oxadiazoline (XXI). The pyrolysis of XIX and XX gave diastereoisomers 
of ethylenic derivatives (XXII)'^ 
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N = N Me Ph Me 
XIX XX 
Me 
V-N 
Me-^ \\ 
0 N 
N=N \ / N=N 
Me^ / \ X . / \ Me 
Ph Me 
XXI XXII 
A simple method for the synthesis of some chromones containing a 
nitrogen heterocycie substituted at 2-position is reported. lH-BenzotriazolyI-1-
acetic acid, readily obtained by reaction of IH-benzotriazole with CICH2 
COOH, was used as starting material for synthesis of some chromones with 
lH-benzotriazolyl-1-methyl at 2-position and related 1, 3, 4-oxadiazoline 
derivatives 16 
.17 The oxadiazoUne and thiadiazoline derivatives were prepared and 
screened for their insecticidal and acaricidal activities. 

161 
The heterocyclic compounds are wellMcnown for their broad spectrum 
biological activities. Oxadiazolines constitute an important class of 
heterocyclic compounds and widely utilized as a useful synthetic material in 
drug research. They are found to possess antibacterial ' and antifungal 
activities. Besides this, they are used as ectoparasiticides' insecticides and 
acaricides'^ Latest discoveries on their activities revealed that they also 
possess anticonvulsant and anti HIV activity. This has inculcated great 
interest to synthesize steroidal hetrocycles bearing oxadiazoline moiety, which 
may show enhanced biological activities. 
There have been some reports in the literature of the cyclization of 
different aliphatic and aromatic aldehyde and ketone semicarbazones under 
acetylatingconditions which may give substituted 1,3,4-oxadiazolines''' ' ' . 
Here in, we have carried out the reaction of cholest-5-en-3-one (XXIII) 
with semicarbazide hydrochloride, to obtain cholest-5-en-3-one semicarbazone 
(XXIV), which was cyclized to cholest-5-en(3i?)-spiro-A^-r,3',4'-oxadiazoline 
(XXV). 
Reaction of cholest-5-en-3-one (XXIII) with semicarbazide 
hydrochloride : 
To a solution of cholest-5-en-3-one (XXIII) in ethanol, was added a 
mixture of semicarbazide hydrochloride and sodium acetate in water. The 
reaction mixture was refluxed for 2 hours and then cooled. The separated solid 
was filtered, washed with water and recrystallized from methanol to get 
cholest-5-en-3-one semicarbazone (XXIV), m.p. 221-222° in 73.4 % yield. 
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C«H gniV 
(XXIII) 
u 
H2N - C - N - N 
H 
CxH 8ni7 
(XXIV) 
Characterization of the compound, m.p. 221-222° as cholest-5-
en-3-one semicarbazone (XXIV) : 
The elemental analysis of the compound XXIV corresponded to the 
molecular formula C28H47N3O. The IR spectrum of the compound exhibited 
bands at 3345, 3150, 1721, 1633 and 1430 cm"'. The bands at 3345 and 
3150 cm"' were attributed to NH and NH2 groups respectively. Another band at 
1721 was characteristic of carbonyl stretching and the bands at 1633 and 1430 
cm"' were assigned to C = C and C = N stretching, respectively. The 
appearance of singlet in 'H N M R spectrum at 5 6.5 integrating for one proton 
was assigned to NH proton (exchangeable with deuterium), a broadened singlet 
appeared at 5 6.1 (exchangeable with deuterium) integrating for two protons 
was ascribed to NH2 protons. A multiplet centered at 5.62 was assigned to C^-
olefmic proton and another signal as singlet at 5 2.2 was assigned to C4-H2. 
Angular and side-chain methyl protons were observed at 5 1.18, 0.96, 0.8 and 
0.68. Thus, on the basis of elemental analysis and foregoing discussion, tfie 
compound having m.p. 221-222° has been characterized as cholest-5-en-3-one 
semicarbazone (XXIV). 
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Reaction of cholest-5-en-3-one semicarbazone (XXIV) with 
acetic anhydride : 
Cholesl-5-en-3-one semicarbazone (XXIV) was dissolved in chloroform 
and ireated with freshly distilled acetic anhydride and pyridine. The mixture 
was stirred for 10-11 hours over an oil bath at 80°. After completion of the 
reaction, the solvents were removed under reduced pressure and the residue 
was purified by column chromatography over silica gel column. Elution with 
light petroleum-ether gave cholest-5-en (3i?)-spiro-A^'-r, 3', 4'-oxadiazoline 
(XXV) as pale yellow crystals, recrystallized from methanol, m.p. 114-115° in 
71.4% yield. 
0 
II 
H2N - C - N - N 
H 
C«H 8^17 
(XXIV) 
AcNH - C 
N-N-Ac 
(XXV) 
Characterization of the compound, m.p. 114-115° as cholest-5-
,2' 
en-(3/?)-spiro-A^-r, 3\ 4 -^oxadiazoline (XXV); 
The elemental analysis of the compound corresponded to the molecular 
formula C32H51N3O3. The IR spectrum showed absorption bands at 3448 (NH), 
1729, 1701 (amide) and 1454 cm '^ (C = N). The 'H N M R spectrum of the 
compound exhibited a singlet at 5 5.98 attributed to N-H proton (exchangeable 
with D2O) of NHCO, a multiplet at 5 5.58 for olefinic proton of Cg, a three-
proton sharp singlet at 5 2.45 corresponded to NHCOCH3, a singlet integrating 
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for two protons of C4 appeared at 5 2.35, another three-proton singlet at 5 2.21 
was assigned to COCH3, methyl signals were observed at 5 1.6 (Cio - CH3), 
0.68 (Ci3 - CH3), 0.95 and 0.85 (for other side-chain methyl protons). The 
structure of the com.pound XXV was further supported by, its mass 
spectrometry. The mass spectrum of compound XXV gave a prominent 
molecular ion peak at m/z 525 (Mt, C32H51N3O3). Other significant ion peaks 
were observed at m/z 483 (M-CH2CO), 482 (M-Ac), 467 (M-NHAc), 441 
(M-AcNHCN), 425 (M-OCNHAcN) and 384 (M-AcNNCNHAc) as shown in 
Scheme - 1. Thus on the basis of above discussion this compound with m.p. 
114-115° was characterized as cholest-5-en-(37?)-spiro-A^-r, 3', 4'-
oxadiazoline (XXV). The mechanism (Scheme - 2) for its formation can be 
explained on the basis of the hard and soft acid and base principle ' . The 
harder acetylating reagent reacts with the harder nitrogen atom rather than the 
softer oxygen atom, and this favours cyclization of steroidal semicarbazone 
(XXIV) to steroidal A^'-l', 3', 4'-oxadiazoline (XXV) (Scheme - 2). ft is 
proposed that there is a considerable amount of steric hindrance to ring closure 
from one side of the ring at C3, which might be explained on the basis that the 
NAc group is bulkier than the oxygen atom, therefore the oxadiazoline ring 
closes at C3 by the attack of oxygen of the semicarbazone moiety, preferentially 
from the back side (a, axial) so that the bulky (NAc) group has an equatorial 
orientation giving minimum hindrance and maximum stability, thus the only 
product of this reaction, the oxadiazoline (XXV) has R stereochemistry at C3. 
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m/z = 441 
m/z = 467 
\ 
M-NHAc 
M - AcNHCN 
A' 
AcNH - C "" 
W 
N - N - A c 
+ 
m/z = 483 
'M - CH2CO 
m/z = 525 [M+ ] 
M - OCNHAcN/ 
m/z = 425 
M - A c 
M - AcNNCNHAc 
m/z = 482 
w/z-384 
S c h e m e - 1 
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O 
II 
H 2 N - C - N - N 
H 
(XXIV) 
-AcOH 
O. 
AcNH - C 
W 
N - N - A c 
(XXV) 
Scheme - 2 
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33-Hvdroxv-5a, 6(3-dibromocholestane : 
To a solution of cholesterol (5 g) in ether (30 ml) was added bromine 
solution (0.9 ml of bromine in 20 ml of glacial acetic acid containing 0.2g of 
anhydrous sodium acetate) with stirring. The solution turned yellow and 
promptly set to a stiff paste of the dibromide .The mixture was cooled in an ice-
bath and stirred with a glass rod to ensure complete crystallization. The product 
was then collected by filtration under suction and washed with cold ether-acetic 
acid mixture (3 : 7) until the filtrate was completely colourless (6.9 g), m.p. 
112-113° (reported^^m.p. 113°). 
5a, 63-Dibromocholestan-3-one : 
3P-PIydroxy-5a, 6p-dibrcmocholestane (6.9g) was suspended in acetone 
(150 ml) in a three-necked round bottom flask fitted with a stirrer and dropping 
funnel. The suspension was stirred for 5 minutes and Jones reagent (10 ml) 
was then added in drops from dropping funnel in 15 minutes. The temperature 
of the reaction mixture, during oxidation was maintained between 0-5° by 
external cooling. 
After the complete addition stirring was continued for 15 minutes and 
cold water (200 ml) was added. The product was collected on a buchner funnel 
and washed thoroughly with water and methanol, and air-dried (5 g), m.p. 73° 
(reported^'' m.p. 73-75°). 
Cholest-5-en-3-one (XXIII); 
To a solution of 5a, 6p-dibromocholestan-3-one (5 g) in ether (100 ml) 
and acetic acid (2.5 ml) was added, zinc dust (7.5 g) in small portions during 30 
minutes with continuous shaking. After the addition was complete, the ethereal 
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solution containing suspended zinc dust was filtered and transferred to a 
separating funnel. The ethereal phase was then washed successively with water, 
sodium bicarbonate solution (5 %) and water and dried over anhydrous sodium 
sulphate. Removal of the solvent gave an oily residue which was crystallized 
from methanol to give the desired product (3.2 g), m.p. 127-128° (reported '^* 
m.p. 129°). 
Reaction of cholest-5-en-3-one (XXIII) with semicarbazide 
hydrochloride : Cholest-5-en-3-one semicarbazone (XXIV): 
To a solution of cholest-5-en-3-one (XXIII) (2 g), in ethanol (50 ml) was 
added a mixture of semicarbazide hydrochloride (2 g) arid sodium acetate (3 g) 
in water (20 ml). The reaction mixture was refluxed for 2 hours on a steam bath 
and cooled. The separated solid was filtered, washed with water and 
recrystallized from methanol to give the cholest-5-en-3-one semicarbazone 
(XXIV) (1.68 g), m.p. 221-222°. 
Analysis found : C, 76.15; H, 10.71; N, 9.49. 
C28H47N3O requires : C, 76.13; H, 10.73; N, 9.51%. 
IR (KBr) : 3345 (NH), 3150 (NH2), 1721 (C - O), 1633 (C = C), 1430 cm"' 
(C=N). 
'H N M R (CDCI3): 5 6.5 (s, IH, NH, exchangeable with deuterium), 6.1 (s, 2H, 
NH2, exchangeable with deuterium), 5.62 (m, IH, Cg-H), 2.2 (s, 2H, C4-H2), 
1.18, 0.96, 0.8, 0.68 (angular and side-chain methyl protons). 
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Reaction of cholest-5-en-3-one semicarbazone (XXIV) with 
acetic anhydride:ChoIest-5-en-(3/?)-spiro-A -l \3\4'-oxadiazoline 
(XXV): 
Cholest-5-en-3-one semicarbazone (XXIV) (1 g) was dissolved in 
chloroform (35 ml) and treated with freshly distilled acetic anhydride (2.08 ml) 
and pyridine (0.403 ml) and the mixture was stirred for 10-11 hours over an oil 
bath at 80°. Reaction progress was monitored by TLC. After completion of the 
reaction, solvents were removed under reduced pressure and the residue was 
purified by column chromatography over silica gel column (light petroleum-
ether, 3:1) to give the cholest-5-en-(3i?)-spiro-A^'-l', 3', 4'-oxadiazoline (XXV) 
as pale yellow crystals, recrystallized from methanol (0.85 g), m.p. 114-115°. 
Analysis found : C, 72.95; H, 9.8; N, 7.85. 
C32H5,N30:3 requires : C, 73.09; H, 9.78; N, 7.99%. 
IR (KBr) : 3448 (NH), 1729, 1701 (amide), 1454 cm"' (C =N). 
'H N M R (CDCI3) : 6 5.98 (s, IH, NHCO, exchangeable with D2O), 5.58 
(m, IH, Cfi-H), 2.45 (s, 3H, NHCOCH3), 2.35 (s, 2H, C4-H2), 2.21 (s, 3H, 
COCH3), 1.6 (s, 3H, C,o-CH3), 0.68 (s, 3H, C,3 - CH3), 0.95, 0.85 (side-chain 
methyl protons). 
M.S. : m/z 525(Mt, C32H51N3O3), 483(M - CH2CO), 482(M - Ac), 467(M -
NHAc), 441(M - AcNHCN), 425(M - OCNHAcN), 384(M - AcNNCNHAc). 
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STEROIDAL THIAZOLIDINONE 
Heterocyclic compounds in the proceeding years have gained vital 
significance because of their biological activity. Several papers appeared 
describing the synthesis of various heterocyclic systems. The five membered 
heterocyclic compounds consisting of one nitrogen, one sulphur, three carbon 
atoms including a carbonyl group are termed as thiazolidinones. 
Thiazolidinones enjoy important biological as well as non-biological 
applications. Organic chemists, realizing the applications, directed their efforts 
towards the synthesis of thiazolidinones. Many papers were published covering 
the synthesis of a number of thiazolidinones. 
Bhusare et al} synthesized Schiff bases from 2-amino-a-naphtho-
thiazole, which were further converted to 4-thiazolidinones by the action of 
mercaptoacetic acid. These were found to possess antimicrobial activity. 
Siddique et al. condensed 2-thiophenyl-3-(substituted phenyl)-4-
oxathiazolidines with aromatic aldehydes (benzaldehyde, anisaldehyde, 
salicylaldehyde and 2-nitrobenzaldehyde) to yield 2-thiophenyl-3- (substituted 
phenyl)-4-oxo-5-(substituted benzylidene) thiazolidines, e.g. I [R = OH, 
R ' = R'* = R^ = H, R^  = Me]. 
R' O. 
"^-A //^'" 
(I) 
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The reaction of 1, 2-dihydro-2-oxo-l, 8-naphthyridine-3-carboxylic acid 
(phenyl methylene) with mercaptoacetic acid in DMF was carried out in the 
presence of anhydrous ZnCi2 to afford 1, 8-naphthyridinyl-4-thiazoHdinones, 
which showed antibacterial activity"'. 
Patel and Parikh"^  synthesized 2-aryl-3-(0-carboxyphenylamino)-H / -5-
methyl-4-thiazoUdinone by cyclocondensation of the corresponding 2-
benzalhydrazinobenzoic acids 2-HO2CC6H4NHN : CHR [R = C6H4X; X = H, 
2-Cl, 4-Cl, 4-NMe2, 2-OH, 4-OH, 4-OMe, 2-NO2, 3-NO2, 2-furyl] with 
thioglycolic or thiolactic acid, the synthesized compounds showed 
antimicrobial activity. 
3-Aryl-2-methyl-2-(6'-methoxy-P-naphthyl)-5-H / methyl-4-thiazolid-
inones^ were prepared by cyclocondensation of the corresponding anils 
RC(Me) : NC6H4R' [ R = 6-methoxy-P-naphthyl, R ' = 2-, 3- and 4-OMe, 2-, 3-
and 4-Me] with thioglycolic or thiolactic acid. 
Pawar et al.^ prepared Schiff bases from 3, 4, 5-R(HO)(MeO)C6H2CHO 
[R = I, Br] and R'C6H4NH2 [R' = 3-NO2, 4-COOH] and were converted to 
thiazolidinones with HSCH2COOH. 4-Thiazolidinones (II) [R = H, 4-Cl, 
4-OMe, 2-OMe, 4-Me, 3-Me] were synthesized by condensation of 
diarylthioureas with 2-bromohexanoic acid in ethanol in the presence of 
pyridine as catalyst''. 
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Thiazolidinones (III) [R = (un) substituted Ph, styryl, thienyl] were also 
prepared by reaction of diimines with thioglycolic acid. 
R 
• N — / V - C O N H - ^ \ — N -
R 
0 O 
(III) 
Manrao et al. synthesized 4-thiazolidinones (IV and VII), which were 
found to be effective fungicides. 
V R=H,R'=C1 
VI R=OMe, R =OEt 
VII R=OMe, R ' = C 1 
vlO Thiazolidinones (IX)'" [R = Ph, CI-C6H4, 4-Me2NC6H4, HOC6H4, 
O2NC6H4, PhCH : CH etc, R ' = H, Me] were prepared by cyclocondensation of 
Schiff bases (VIII) with thioglycolic and thiolactic acids. 
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o 
Me 
O 
Me N-
I 
H 
(VIII) 
^ / / 
(IX) 
o 
N -
i 
H 
r=\ ^0^ 
^ \ ^ 
A 
i 
H 
^N=CHR 
,0 
o 
N—N 
I 
H 
Lodhi et al} cyclocondensed N-[(lH-imidazol-l-yl)-acetyI]-N'-
benzylidenehydrazine with mercaptoacetic acid in the presence of ZnCla in 
THF to give X. 
•N 
II 
• N ' Ph 
CH2CONH-N 
0' 
(X) 
Indanylideneaminoquinazolinone (XI) was condensed with 
12 HSCH2COOH to give the spiro compound" XII 
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N Me \v^  // 
Mishra et al.^" carried out the condensation of Het-CH2CONHNH2 
[Het = 10 H-phenothiazin-10-yl-lH-benzotriazol-l-yl] with carbonyl 
compounds R C O R ' [R = H, R ' = PhCH : CH, 2-CIC6H4, 4-CIC6H4, 2-furyl; 
R = R ' = Ph] to give Het-CHjCONHN : C R R ' , which on cycloaddition with 
HSCH2COOH gave the thiazolidinones XIII. 
R 
Het—CH2 CONH-N—V-R 
S 
(XIII) 
Desai and Shah''* synthesized bisbenzimidazolyl thiazolidinones (XIV) 
[R = Ph, cinnamyl, 4-HOC6H4, 2-fur}'l etc.] from o-phenylenediamine and 
thiomalic acid. 
N CHCH2 N 
H H 
SCH9CONHN —N-
O 
(XIV) 
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R 
.15 Zimenkovsky prepared 2-hydrazono-3-a-naphthyl-4-thiazolidinones 
(XV) [X = arylidene, CMe2, CMeEt, H2 etc.] by cyclocondensation of 
chloroacetic acid with thiosemicarbazides. 
N - N = X 
(XV) 
In another study 2-pheny 1-3-substituted phenyl / naphthyl-5-(co-
carboxyheptyl)-4-thiazolidinones (XVI) [R = Ph, substituted Ph, 1, 2-naphthyl] 
were synthesized by condensing Schiff bases PhCH : NR, from arylamines and 
16 benzaldehyde, with 2-mercaptosebacic acid . 
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o. 
HOOC (CH2)7'' 
N R 
Ph 
(XVI) 
In another reaction N-arylidene-4-morpholino anilines on treatment with 
thioglycolic acid undergo condensation to afford 2-aryl-3-(4-morpholino-
phenyl)-1, 3-thiazolidin-4-ones'^. 
Shah et al. carried out cyclocondensation of 2-(phenyl)-4-oxo-3-
[(pyridinyl) carbamoyl]-5-thiazolidine acetic acid with ethylenediamine to give 
5-(imidazolyh'nethyl)-2-(phenyl)-3-[(4-pyridinylcarbonyl)-amino] thiazolidin-
one (XVII) [R = H, halo, nitro etc.]. 
(XVII) 
19 Solankee et al. prepared 4-thiazolidinones (XVIII) [R = Ph, substituted 
Ph, naphthyl] by refluxing Schiff bases with 2-mercaptosuberic acid in 
benzene. 
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-NR 
HOOC —(CH2)5—\ y (\ />—OMe 
4-Thiazolidinones (XIX)"° [R = aryl] were synthesized by cyclo-
condensation of 2-isopropyl-5-methylphenoxy acetic acid hydrazide with 
HO2CCH (SH) CH2CO2H. 
R 
OCH2CONHN—/ 
CHMcs 0 ^ Y 
CH2CO2H 
(XIX) 
Upadhyay et al^^ prepared 1, 4-bis (2'-aryI-2'-methyl-5'-carboxy-
methyl-4'-thiazohdinon-3'-yl-amino) phthalazine (XX) [R = C6H4 NH2-n, n = 2 
-4, C6H4 R ' -4; R ' = Br, CI, OH, OEt, NO2] and tested for antibiotic activity. 
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CH2CO2H 
o y 
CH2CO2H 
(XX) 
3-Aryl-2-(8'-hydroxyquinolin-7'-yI)-5H / methyl / carboxymethyl-4-
thiazolidinones (XXI)^^ [R = Ph, substituted Ph, 1-naphthyl, R' = H, Me, 
CH2COOH] were prepared by the cycUzation of Schiff bases with thioglycoHc, 
thiolactic and thiomaiic acids, respectively. 
(XXI) 
Reaction of HSCH2COOH with RC6H4CH : NC6H4COMe-4 (XXII) 
[R = 4-Cl, 4-OMe, 4-Me, 4-OH, 2-OH] gave thiazolidinones (XXIII)-l 
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RC,H,CH :N C,H,COMe - 4 " S C H . C O O H , ^ / r A _ ^ . ^ ^ C O M e 
R . . .^ 
(XXII) (XXIII) 
Gamack and Behera '^' synthesized 2-(aryliniino)-4-tetra-0-acetyl-P-D-
glucopyranosyl-4-thiazolidinones (XXIV) [R = (un) substituted Ph, phenyl-
thiazolyl, pyridyl etc.] by condensation of thiourea derivatives R ' N H C ( S ) N H R 
(R' = tetra acetylglucopyranosyl) with CICH2COOH in the presence of 
anhydrous NaOAc, the synthesized compounds exhibited fungicidal and 
bactericidal activity. 
OAc 
(XXIV) 
Scanning of the literature revealed that very few steroidal 
thiazolidinones have been prepared and studied so for. Shafiullah and Ali^ ^ 
reported the mass spectra of the spiro (cyclocholestane) thiazolidinone (XXV) 
and (XXVI). The configurations were detected by comparing the ratios of 
[M - Me]^ and [M - COCHS]* ions to the molecular ion peaks. Steroidal 
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cxtranucleo thiazolidones^ '^ of cholestane series (XXVll) and (XXVIII) were 
prepared by cyclizing the respective thiosemicarbazones with CICH2COOH. 
t:«H 8^17 
(XXVI) 
C«H, 
AcO 
N-Ni^r-NH 
(XXVII) 
N - N 
(XXVIII) 
Siddiqui et al. prepared C-24 thiazolidinone derivatives (XXX) 
[R = H, OH, R' = H; X = S] of bile acids from esters (XXIX) [R^ = OMe] of 
bile acids in three steps involving hydrazinolysis with NH2NH2 to give XXIX 
[R = NHNH2], reaction with potassium or ammonium thiocyanate to give 
XXIX [R = NHNHC(S)NH2] and cyclocondensations with chloroacetic acid in 
presence of anhydrous sodium acetate and AcOH. Similarly oxazolidinones 
(XXX) [R = H, OH, R ' = Ph; X = 0] were prepared from XXIX [R^ = NHNHj] 
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by reaction with phenyl isocyanate to give XXIX [R = NHNHCONHPh], 
followed by cyclocondensation with chloroacetic acid / anhydrous sodium 
acetate / AcOH. 
cor 
HO^  
CONHN—r-NR' 
X 
O 
(XXIX) (XXX) 
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STEROIDAL AZETIDINONE 
One of the class of heterocyclic compounds which is receiving the 
attention of organic and medicinal chemists is the azetidinones, which broadly 
speaking are nitrogen conlaining compounds. 
The four membered heterocyclic compounds with one nitrogen, three 
carbon atoms including a carbonyl group are known as azetidinones. In 
steroidal compounds very few azetidinones have been prepared so far. 
Carnelli et al^^ carried out the cyclization of 4-MeOC6H4NHC(X)-
CRR'COjEt [R = H, R ' = Et, COzMeAc; R = Me, R ' = Me, Et] with EtsAl to 
give 0X0- and thio-oxoazetidinone derivatives (XXXI) [X = S; R = H, R ' = Et; 
R = R ' = Me], which were transformed into azetidinones (XXXII). 
R' 
^ X ^ 
-<"/ R ' -
V •N 
SAc 
// U-N /-= 
O Xx />—OMe 0 Xv ,V-OMe 
(XXXI) (XXXII) 
Azetidinones (XXXIV)^^ [R = Et, R ' = Me] were synthesized by acid 
catalyzed intramolecular cyclization of diazoketones (XXXIII) [R = H, Me, Et, 
PhCH2, R' = H, Me, OMe, CI, NO2, NHAc] with H2SO4 in CHCI3. 
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\ H,S04 , 
/)—SO2NHCHRCOCHN2 — *- R 
(XXXIV) 
In another reaction Bhat and Shetty'^ " reacted Schiff bases with mercapto 
acetic acid and phenoxyacetylchlorides to obtain the 4-thiazolidinones and 
azetidin-2-ones respectively. 
Varma and Narayanan"*' synthesized monocyclic ^-lactams (XXXVII) 
[R = menthyl, oxy, thymoxy, eugenoxy, PhO, R ' = 1, 3-benzodioxolan-5-yl, 
Ph, 4-MeOC6H4, R^  = Ph, 3, 4-(MeO)2C6H3CH2, piperonyl] from RCH2COCI 
(XXXV) and R ' C H : NR^ (XXXVI). 
RCH2COCI + R 'CH:NR^ 
(XXXV) (XXXVI) 
R. R' 
.^NR" 
0^ 
(XXXVII) 
Azetidinones (XXXIX)^' [R = Ph, substituted Ph, CHsPh, R ' = Me, Et, 
Ph, R' = OH, CI, Me, R' - Br, NO2] were prepared by the cyclocondensation of 
Schiff bases (XXXVIII) with CICH2COCI in the presence of Et3N in dioxane. 
XXXVIII and XXXIX were active against Staphyloccoccus aureus, Salmonella 
typhosa and Escherichia coll. 
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RN = R'C CICH2COCI, Et3N 
uioxane 
OH 
(XXXVIII) (XXXIX) 
Benzothiazoles XLI [R = Ph, C6H4CI-2, C6H4CI-4, C6H4CI2-2, 6, 
C6H4CI2-3, 4, C6H4OH-2, C6H4OH-4, C6H40Me-2, C6H40Me-4] were obtained 
by treating hydrazide (XL) with aldehydes RCHO. The cycloaddition of XLI 
with CICH2COCI gave the corresponding 2-azetidinones (XLII), which 
exhibited antibacterial and antifungal activities'' . 
RCHO 
S SCH7CONHNH, 
(XL) 
-N 
S SCH2CONHN = CHR 
(XLI) 
CICH2COCI 
S SCH2C0NH-N-
(XLII) 0' 
R 
CI 
.34 Klich and Teutsch" obtained N-(tetrazol-5-yl) azetidin-2-one (XLVI) 
using L-(+)-tartaric acid (XLIII) as starting synthon. Thus XLIII was converted 
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via alcohol XLIV to Boc-protecled aminotetrazole (XLV), which cyclized 
under Mitsumobu conditions to XLVI. 
Me^ O 
(XLIV) 
Boc—NH, 
OH 
O // 
•NH 
:N 
N . NCHjPh 
(XLV) 
Boc-NH. 
0 / 
• N 
N . NCH2Ph 
(XLVI) 
Shah etal^^ prepared l-(phthalazin-r-yl-amino)-3-chloro-4-aryl-4H-(or 
4-methyl)-2-azetidinone (XLVIII) [R = (un) substituted Ph, 1-naphthyl, 2-
naphthyl, 2-thienyl] by cycloaddition of substituted benzalhydrazino 
phthalazines (XLVII) with ClCHjCOCl. 
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NH-N = CHR 
(XLVII) (XLVIII) 
Hydrazone (XLIX) [R = substituted Ph] was allowed to react with 
CICH2COCI and EtjN in dioxane to afford 4-aryl-l-[2, 4-bis (ethylamino)-S-
triazin-6'-yl-aminoj-3-chloro-2-azetidinones^^. 
EtHN 
NHEt 
N NHN=CHR 
(XLIX) 
\37 
c/5-(3-Azido-4-styryl)-2-azetidinone (L)" was synthesized by the 
cyclization of the Schiff bases with N3CH2COCI. 
N. •Ph 
0 ^ 
•NH 
(L) 
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Podlech^ ** carried out the photochemical rearrangement of diazoketones 
in the presence of imines, which led to the diastereoselective formation of 
aminoalkyl-substituted (3-lactams (L!) [R = Me, Bu-i, Pr-i, Bu-S, CHjPh, 
R' = Boc, CBz, R ' = H; R' R- N = phthaloyl]. 
R 
H H 
R—N ^f—f—Ph 
0 
R^ .^^NCHjPh 
(LI) 
A diastereoselective synthesis of (+) cw-p-lactams (LII) [R = CH(R )-
SPh, R ' - Ph, 4-MeOC6H4, R^  = PhO, PhCHjO, AcO] via cycloaddition 
reactions of N-substituted benzylamines with acid chlorides in the presence of 
Et3N is described^^. 
RI. R' 
O R 
(LII) 
Cossio et al.'^^ deacetoxylated, the acetoxyazetidinones (LIII) 
[R - phthalimido, PhO, MeO, R' = CHzCOjMe, 4-MeOC6H4] by treatment 
with (Me2SiH)20 in the presence of CF3S03SiMe3 catalyst, to obtain LIV 
[R'=H]. 
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R. OAc 
O // 
^ N R 
(IJII) 
(Me2 Si H)2 O 
CF;,S03SiMe3 
R. 
O // 
-NR' 
(LIV) 
2-Azetidinone derivatives (LV)'^ ' [R = substituted Ph] were synthesized 
by condensing 1, 4-bis-[(a-methyl benzylidene) hydrazine] phthalazine with 
CICH2COCI. The synthesized compounds were found to possess antimicrobial 
and antihypertensive activity. 
(LV) 
Hassan and Soliman'*^ prepared N-sulfonamides of substituted 3-
hydroxy-2-azetidinones via the [2 + 2] cycloaddition of aldoximes formed from 
the condensation of D-(7?)-glyceraldehyde acetonide and the p-aminophenyl-N-
substituted sulfonamides to which was added benzyloxyacetyl chloride 
followed by removal of protecting groups. 
In another reaction azetidinones^^ bearing 2-chloroquinoline-3-
carboxaldehyde moiety were synthesized by cyclocondensation reaction of 
CICH2COCI and the corresponding N-aryl-(2-chloroquinolin-3-yl) azomethines 
[e.g. aryl = Ph, 2-pyridyl, 3-O2NC6H4, 2-CIC6H4, 4-Et02CC6H4, 2-pyrimidyl 
etc.]. 
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1 - Aryl -3-chIoro-4-(6'-methoxy-P-naphthyl)-4-methyl-2-azetidinones'''' 
[aryl = 2-,3-,4-MeOC6H4, 2-,3-,4-MeC6H4] were synthesized by cyclocondens-
ation of corresponding Scliiff bases R ' C (: NR) Me [same R; R ' = 6-methoxy-
2-naphthyl] with ClCHjCOCl in presence of EtsN. 
Ojha et al'^^ prepared benzothiazolyl derivatives of 2-azetidinones (LVI) 
[R = H, R' = Me, OMe, CI; R = R' = Br] by condensation of salicylaldehyde 
with the correspondingly substituted 2-aminobenzothiazoles to give 2-
benzalamino-4, 6-disubstituted benzothiazoles, which on condensation with 
acetyl chloride in Et3N in dioxane gave LVI. The prepared compounds showed 
antimicrobial activity against E. Coli, S. aureus and P. mirabilis. 
(LVI) 
Later on they also synthesized azetidinones (LVII) (R = H, R = Me, 
OMe, CI; R = R = Br) by condensation of p-methoxybenzaldehyde with the 
correspondingly substituted 2-ammobenzothiazoles to give 2-benzalamino-4, 
6-disubstituted benzothiazoles, which on condensation with acetyl chloride / 
Et3N in dioxane gave LVII. 
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OMe 
(LVII) 
Jaish and Srivastava prepared N-methyl piperazinyl thiadiazoles and 
their azetidinones (LIX) [R' = H, Me, Ph, R^  = styryl, fiiryl, (un) substituted 
piienyl] by condensation of 2-amino-5-[(4-methyl-l-piperazinyl)-methyl]-l, 3, 
4-thiadiazole (LVIII) with various carbonyl compounds. Cycloaddition of 
CICH2COCI to LVIII gave azetidinones LIX. 
/ 
MeN 
\ 
\ 
r 
/ 
N-
NCH. 
(LVIII) 
-N 
-N=CR'R^ 
MeN NCH2-
N N 
(LIX) 
-N-
0 ^ 
R' 
-R^  
CI 
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Dejaegher et al. represented a review, in which they discussed the 
chemistry of azetidin-3-ones, oxetan-3-ones and thietan-3-ones. gem-
Disubstituted cyclohexane containing azetidinones, pyrrolidinones and 
piperidinones were prepared as neurokinin 1 receptor antagonists and used as 
tnerapeutic agents'". 
Mulwad and Shirodkar'*'' carried out the condensation of (amino) benzo 
pyranones (LX) [R* = H, Me, MeO, R^  = H, Me] with aromatic and 
heteroaromatic aldehydes R^CHO [R^ = Ph, 4-MeOC6H4, 4-hydroxy-2-oxo-2H-
benzo-pyran-3-yl etc.] gave the corresponding Schiff bases (LXI), which on 
cycHzation with mercaptoacetic acid afforded LXII. On reaction with 
CICH2COCI and Et3N in dioxane, LXI gave the azetidinones (LXIII). 
(LX) (LXI) 
(LXII) (LXIII) 
3-Methoxyestra-1,3,5(10), 14-tetraen-17P-ol acetate and -17a-ol acetate 
react stereoselectively with chlorosulfonyl isocyanate to give 3-methoxy-14p, 
15P-[3', 4'-(N-chloro-sulfonyl-2'-oxaazetidin)]-estra-l, 3. 5 (10)-trien-17p-ol 
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acetate (LXIV) and -17a-ol acetate (LXV) respectively. Hydrolysis of LXIV 
and LXV in the presence of reducing agents gave the azetidines (LXVI) 
[R = P-AcO, a-AcO; X - O] and reduction of which provided LXVI [X = H2]. 
The cleavage of the azetidin ring yielded the amino acid derivatives, from 
which the oxooxetanes (LXVII) and the hydroxy acid (LXVIII) [R ' = Me, H] 
were obtained by deamination' . 
R 
O- \ 
0 
R 
HO COOR' 
(LXVI) (LXVII) (LXVIII) 
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STEROIDAL SELENADIAZOLES 
Recently metal mediated reactions iiave gained a lot of scope in organic 
synthesis because of tlieir simple work up, catalytic property and selectivity. 
Several new methods have been developed based on the use of a variety of 
metals. In this context the use of selenium seems to be quite promising. 
Selenium in the form of selenium dioxide in acetic acid, ethanol or dioxane is 
of increasing importance in organic synthesis. The utility of selenium dioxide 
for the oxidation of reactive methylene groups to carbonyl groups, the allylic 
hydroxylation of olefins and lactones from a, P-unsaturated ester has been 
described '. 
Dehydrogenation of carbonyl compounds^' has been reported as an 
important synthetic application of selenium dioxide using different solvents 
like acetic acid and methanol. 
Another role played by selenium dioxide is conversion of diketones to 
enediones by refluxing in acetic acid^'. In addition to these synthetic 
applications, selenium dioxide is also used in the synthesis of heterocyclic 
compounds by the introduction of selenium into the hetero ring. 1, 2, 3-
Selenadiazoles were prepared by selenium dioxide oxidative ring closure of 
semicarbazones as described in 1969 by Lahezari et al. . Semicarbazones with 
different types of substiluents including cyclic or heterocyclic systems and 
semicarbazone of aldehydes or ketones including cyclic ketones with two 
geminal a-hydrogen atoms were reacted in acetic acid or dioxane with 
selenium dioxide to afford I, 2, 3-selenadiazoles^^'^''. As far as the synthesis of 
selenium-nitrogen heterocyclic compounds is concerned, a number of such 
compounds have been synthesized during last three or four decades. 
Eid et al^^ heated acetophenone semicarbazones with Se02 and 
obtained 1, 2, 3-selenadiazoIes (LXIX) [R' = HOC6H4N : N, substituted 
hydroxy-phenylazo, Et02CCH(CN)N : N, (Et02C)CIiN : N, alkoxy, acyloxy]. 
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The oxidative cyclization'^ of 4-H2NCONHN : CMeC6H4NH COCH2R with 
SCOT in AcOH gave LXX [R = 2-thiazolylaiTiino]. 1, 2, 3-Selenadiazoles 
(LXXI)"'^ |R = piperidino, morpholino] containing sulfonamides were prepared 
by treating substituted acetophenonesemicarbazone with Se02. 
R' 
// w ^ V 
Se" Se 
NHCOCHoR 
(LXIX) (LXX) 
N 
Se 
^N 
/ / \ \ SO2R 
(LXXI) 
58 Litvinov et al. synthesized benzoselenophenoselenadiazole (LXXIII) 
by cyclizing semicarbazone (LXXII) with Se02 - AcOH. 
NNH2CONH2 
<^ Se07 - AcOH 
Se' 'Se Se" 
-N 
II 
N 
(LXXII) (LXXIII) 
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\59 Selenadiazoles (LXXIV) were synthesized by heating RCONH-
C6H4CMe : NNHC0NH2[R = Ph, 2-CIC6H4, 3-O2NC6H4, 3, 4, 5-(MeO)3C6H2] 
with Se02-AcOH. Shafiee and Tajarodi'' prepared, 4-(2-pyrazinyl)-l, 2, 3-
selenadiazole (LXXV) by condensation of semicarbazide with 2-acetylpyrazine 
foHowed by treatment of the resultant scmicarbazone with Se02. 
RCONH 
(LXXIV) (LXXV) 
Heterocycles LXXVI [Z = O, S; R = Ph, 4-O2NC6H4, 4-CIC6H4] were 
reacted with semicarbazide to form corresponding semicarbazones, which were 
oxidized with selenium dioxide to give the corresponding 1, 2, 3-selenadiazole 
61 (LXXVII)"'. 
(LXXVI) 
(LXXVII) 
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Ersawy" carried out the cyclization of RCMe : NNHCONH2 with Se02 
to form selenadiazole (LXXVIII). The oxidation of long chain semicarbazones 
with SeOj-AcOH afforded 4, 5-disubstituted 1, 2, 3-selenadiazole (LXXIX)", 
R. 
-N 
W 
N 
Se' 
(LXXVIII) 
R 
\ // 
-NHCOCH2-N 
Me 
N 
N 
/^Si 
HOOC (CH2)7 
(LXXIX) 
Oxidation of the primary alcoholic group in position 2 of Kojic acid [5-
hydroxy-2-hydroxymethyl-4H-pyran-4-one] to the corresponding aldehyde 
(LXXX) by Se02 - xylene was described''^ 
0 
PhCH70 
0 
(LXXX) 
CHO 
199 
A combination of formic acid-selenium dioxide in dioxane was found as 
an efficient system for tlie allylic oxygenation of olefins in particular for 
sterically hindered ones, leading to the corresponding allylic alcohols or 
formates . 
Guzman et al!'^ used H2O2 - Se02 to transform 2-aralkylidene 
cycloalkanones and hydroxy or alkoxy benzaldehydes to give, enol lactones 
and aryl formates. 
Shafiee and Rezayazdi^^ carried out the reaction of selenium dioxide 
with semicarbazone LXXXI which gave 4, 5-dihydro [1, 2, 3] selenadiazol [4, 
5-fJ quinoline (LXXXII) alongwith the aromatic analog LXXXIII. 
N-NHCONH7 
(LXXXI) (LXXXII) (LXXXIII) 
68 In another reaction Mandour et al. cyclized visnagin-9-N 
(p-acetophenyl semicarbazone) sulfonamide (LXXXIV) with selenium dioxide 
to obtain 1, 2, 3-selenadiazol-4-derivative (LXXXV). 
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O 
OMe O 
T 
SO2NH 
O M'e 
(LXXXIV) 
CMe 
II 
NNHCONH2 
OMe O 
(LXXXV) 
Michael adducts, 4-ketocyclohexane dicarboxylates (LXXXVI) [R = H, 
4-MeO, 4-Cl, 3, 4-(MeO)2, 4-MeO-3-OEt, 4-NMe2] were converted to their 
semicarbazones which on reaction with Se02 yielded a new class of 
selenadiazoles (LXXXVUf. 
^ MeOiC R MeOiC C02Me 
(LXXXVI) (LXXXVII) 
Bradley and Wilkins^" presented a review with many references on the 
five membered ring systems with N, S and Se atoms. 
71 Reddy et al.'^ fused selenadiazole on thiochromanones, 
dithiohexahydrophenanthrenones and D-homodithiogonapantaenones by 
reaction of their semicarbazones with selenium dioxide. Later on, in another 
reaction they reacted semicarbazone of 3, 5-diphenylcyclohex-2-enonc and 3, 
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5-diphenylcyclohexanone with selenium dioxide whicii resulted in annelated 1, 
72 2, 3-selenadiazole 
Vijaybaskar''" carried out the reaction of cis-2, 6-diai"yl-4-piperidones 
with selenium dioxide in cthanol/acetic acid, which afforded diarj'lidene-
acetones / hydroxy diarylideneacetones in good yields via retro-aza-Michael 
ring opening. 
Benzopyranopyrazoles (LXXXIX) [R = (un) substituted Ph, 2-furyl, 3-
pyridyl, Ar = (un) substituted Ph, 2-furyl, 2-pyridyl, 4-pyridyI] were 
synthesized by oxidative cyclization of arylidene pyrazoles (LXXXVIII) [same 
R, Ar] with selenium dioxide. Pyrazoles (LXXXVIII) were obtained from 
2-HOC6H4COC (COR): CHAr and hydrazine hydrate^^ 
O. .Ar 
5, 7-Diphenyl (4-alkyl) Irihydropyrano [3, 4-d] [1, 2, 3] selenadiazoles 
were prepared by oxidative cyclization of 3-alkyl-4-semicarbazone-2, 6-
diphenyltetrahydropyrans [alkyl = H, Me, Et] with Se02. The prepared 
compounds were active against common bacterial strains and fungi^ .^ 
Brazaszcz et al. represented a convenient method for oxidative 
transformation of aromatic, heteroaromatic and aliphatic aldehydes RCHO 
[R = Ph, 4-O2NC6H4, 2-HOC6H4. 3-pyridyl, n-pentyl etc.] into carboxylic acid 
using Se02 - H2O2. 
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Mlochowski et al.'^^ represented a review on applications of selenium. 
Selenium (IV) oxide was used for hydroxylation of activated a-positions 
particularly at allylic and propargylic sites. It also can introduce carbonyl 
functionality at activated positions and in combination with hydrogen peroxide 
or tert butyl hydroperoxide it also acts as oxygen transfer agent. Both of these 
hydroperoxides can be used in the presence of selenium (IV) oxide for 
epoxidation, 1, 2-dihydroxylation and a-carbonylation of alkenes, for oxidation 
of aldehydes into carboxylic acids, sulfides to sulfoxides or sulfones, secondary 
amines to nitrones etc. 
Synthesis of 3P-acetoxy-5a-cholest-6-eno [6, 7-d] selenadiazole (XCI) 
[R = P-OAc] and its analogs (XCI) [R = p-Cl, R = H] was described by treating 
3P-acetoxy-5a-cholest-6-one semicarbazone (XC) [R = P-OAc] and its analogs 
(XC) [R = P-Cl, R = H] with selenium dioxide in acetic acid . 
N=N 
(XC) (XCI) 
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STEROIDAL THIAZOLIDINONE 
The manifold biological and physiological activities associated with 
thiazolidinones have drawn the attention of chemists towards their synthesis. 
Thiazolidinone derivatives are a class of heterocyclic compounds containing S 
and N and have been proved to possess a large number of biological activities 
such as antimicrobial , antitubercular , antithyroid, amoebicidal and 
antiischemic*^^ activity, some compounds were found to exhibit 
antiinflammatory, analgesic, anticonvulsant'^ and antifungal^'^' properties. 
They have also been utilized as hypolipidemics and 
hypocholesteremics . Besides this they were used as Maillard reaction 
inhibitors and for treatment of diabetes complications^"'. Thiazolidinone 
herbicides are a potent inhibitor of glucose incorporation into cell wall . Apart 
from this some of them showed oxytocic, catatonic , antibiotic and antiviral 
activity, some compounds were also used in the treatment of arthritis . Besides 
this they are proved as calcium antagonists with both calcium overload 
inhibition and antioxidant activity. A survey of literature revealed that only a 
few studies have been done concerning the synthesis of steroidal 
thiazolidinones, which are expected to possess enhanced biological activities. 
This prompted us to undertake the synthetic studies of steroidal 
thiazolidinones. The condensation of cholest-5-en-3-one (XCII) with 
thiosemicarbazide in the presence of cone. HCl, gave cholest-4-en-3-one 
thiosemicarbazone (XCIII), which was cyclized with chloroacetic acid to 
obtain the desired 3-diazo-(4'-thiazolidinon) cholest-4-ene (XCIV). The 
structures of the steroidal thiosemicarbazone (XCIII) and thiazolidinone 
(XCIV) have been established on the basis of the physical, analytical and 
spectral data. 
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C«H 8 " 17 
NH-
o 
(XCIll) 
:N-N 
(XCIV) 
Reaction of cholest-5-en-3-one (XCII) with thiosemicarbazide : 
The mixture of cholest-5-en-3-one (XCII), thiosemicarbazide and cone. 
HCl, in ethanol was refluxed for half an hour. After completion of reaction and 
usual wori<: up, the solution was concentrated under reduced pressure and 
residue was crystallized, which provided compound XCIII, m.p. 196 - 197° in 
64.3 % yield. 
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(XCIJ) 
cone. HCl, 
etlianol H2NNHCNH2 
C«H s^iv 
H2N-C-N-N 
I 
H 
(XCIII) 
Characterization of the compound (XCIII), m.p. 196-197° as 
cholest-4-en-3-one thiosemicarbazone : 
The compound, m.p. 196-197° was correctly analysed for C28H47N3S. 
The IR spectrum exhibited bands at 3450, 3150, 1625, 1435 and 1080 cm~'. 
The band at 3450 indicated the presence of NH bond and 3150 was assigned to 
NH2 group. The band at 1625 showed the presence of carbon-carbon double 
bond, weak bands at 1435 for C = N and 1080 cm"' (C = S) were also 
observed. 
The appearance of signal in 'H N M R spectrum at 5 6.5 as singlet 
integrating for one proton was assigned to NH (exchangeable with deuterium), 
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a two-prolon singlet at 6.2 which was also exchangeable with deuterium, was 
assigned to NH2 protons. Another singlet integrating for one proton at 5 5.8 
was attributed to C^-olefinic proton. In 'H N M R spectrum of compound XCII a 
multiplet was observed at 5 5.58 due to Cfi-olefmic proton but in the case of 
compound XCIII a singlet was observed at 6 5.8, attributing to C4-olefmic 
proton which showed that double bond is shifted from C5 to C4 during the 
course of reaction. Angular and side-chain methyl protons were observed at 
1.15, 0.91, 0.85 and 0.65. On the basis of elemental analysis and foregoing 
discussion, the compound, m.p. 196-197° was characterized as cholest-4-en-
3-one thiosemicarbazone (XCIII). 
Reaction of cholest-4-en-3-one thiosemicarbazone (XCIII) with 
chloroacetic acid : 
Cholest-4-en-3-one thiosemicarbazone (XCIII), chloroacetic acid and 
anhydrous sodium acetate in glacial acetic acid were refluxed for 17 hours. 
Usual work up and column chromatography provided a solid com.pound 
(XCIV), m.p. 137° in 64.36 % yield. 
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CM X ' T | 7 
s 
ri2iN—C—N-N 
(XCIII) 
C1CH2COOH AcONa, AcOH 
reflux 
0 
HN pz=N-N 
.S 
(XCIV) 
Characterization of compound (XCIV) m.p. 137° as 3-diazo(4'-
thiazolidinon) cholest-4-ene : 
The compound, m.p. 137° was correctly analysed for C30H47N3OS. The 
examination of the IR spectrum of this compound showed important absorption 
bands at 3464, 1717, 1621, 1482 and 680 cm"'. The band at 3464 indicated the 
presence of NH group, a sharp band characteristic of carbonyl group was 
observed at 1717, the bands at 1621 and 1482 were assigned to C = C and 
C = N stretchings respectively, another band noticed at 680 cm"' was assigned 
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to C-S-C stretching. The ' H N M R spectrum of this compound showed a broad 
singlet integrating for one proton at 5 6.7 (exchangeable with deuterium) was 
assigned to NH, a sharp singlet at 5.8 was attributed to C4-H, another two-
proton singlet was observed at 5 3.8 for two methylene protons of 
thiazolidinone ring. Angular and side-chain methyl protons were seen at 5 1.21, 
0.92, 0.8 and 0.73. Mass spectrum of the compound showed molecular ion 
peak at m/z 497 (Mt, C30H47N3OS), other notable peaks were observed at 
m/z 423 (M-COCH2S) and m/z 384 (M-CgHiy). Thus on the basis of above 
discussion compound (XCIV) m.p. 137°, has been characterized as 3-diazo-(4'-
thiazolidinon)-cholest-4-ene XCIV. The formation of compound (XCIV) was 
further supported by the proposed mechanism (Scheme - 1). 
C«H, 
S 
II 
H7N-C-N-N 
I 
H 
(XCIII) 
O 
II 
CI-CH2C-OH 
CHsCOONa 
H H 
^@ i 
H-N-C-N-
I " 
OH-^C 
/ o 'CH2-CI 
NH-
O 
:N-N 
(XCIV) 
H 
I 
H - N - C - r N - N 
-ll<^-
\S 
0 = C 
CH2-CI 
S c h e m e - 1 
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STEROIDAL AZETIDJNONE 
Heterocyclic compounds have proved to be of great importance in 
exhibiting and enhancing the biological activities. Furthermore, azetidinones 
i.e. B-lactam ring system are associated with various biological " activities 
such as antiinflammatory, anticancer, antitubercular, antimicrobial, herbicidal 
and antichlolesteremics . They are also reported as highly selective inhibitors 
of human tryptase '' and other enzymes^''. 
Besides this azetidinones are used as intermediate for antibiotic 
synthesis ^ which constitutes an important class of drugs. Some chemists have 
used them as potential precursor to (l-aminoalkyl) phosphonic acid 
derivatives and hypolipidemic^'' agent. Thus with an effort to capitalize the 
biological potential of the heterocyclic system, steroidal azetidinone with 
expected biological potential has been synthesized. The synthesis of the 
compound XCVI has been undertaken by the condensation of semicarbazone 
(XCV) with acetyl chloride in the presence of pyridine in dioxane. The 
constitution of these products have been supported by elemental analysis, IR 
and 'H N M R studies. 
Reaction of cholest-5-en-3-one (XCII) with semicarbazide 
hydrochloride : 
To a solution of cholest-5-en-3-one (XCII) in ethanol, was added a 
mixture of semicarbazide hydrochloride and sodium acetate in water. The 
reaction mixture was refluxed for 2 hours on a steam bath and cooled. The 
separated solid was filtered, washed with water and recrystallized from 
methanol to get cholest-5-en-3-one semicarbazone (XCV) (73.4 %), m.p. 
221-222°. 
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Characterization of the compound, m.p. 221-222° as cholest-5-
en-3-one semicarbazone (XCV) : 
The compound (XCV), m.p. 221-222° was correctly analysed for the 
molecular formula C28H47N3O. The IR spectrum the compound exhibited bands 
at 3345 (NH), 3150 (NH2), 1721 (CO), 1633 (C = C) and 1430 cm"' (C = N). 
The 'H N M R spectrum of the compound displayed singlet at 5 6.5 integrating 
for one proton was assigned to NH-proton (exchangeable with D2O), a 
broadened singlet appeared at 5 6.1 (disappeared on addition of D2O) 
integrating for two protons was ascribed to NH2 protons. A multiplet centered 
at 5 5.62 was assigned to C6-olefinic proton. Another two-proton singlet 
observed at 2.2 was assigned to C4-H. Angular and side-chain methyl protons 
were observed at 5 1.18, 0.96, 0.8 and 0.68. Thus on the basis of elemental 
analysis and spectral studies, the compound having m.p. 221-222° has been 
characterized as cholest-5-en-3-one semicarbazone (XCV). 
Reaction of cholest-5-en-3-one semicarbazone (XCV) with acetyl 
chloride : 
Cholest-5-en-3-one semicarbazone (XCV) was treated with excess of 
acetyl chloride in presence of pyridine in dioxane. The reaction mixture was 
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Stirred at room temperature for 3 hours. Then the reaction mixture was 
concentrated under reduced pressure and poured into cold water. The reaction 
mixture was worked up in the usual manner and was chromatographed over 
silica gel. The column chromatography of the reaction mixture provided a 
compound XCVI, m.p. 77-78° in 62.5% yield. 
H2N-C-HN-N 
II 
O 
+ CH3COCI 
(XCVI) 
Characterization of the compound (XCVI), m.p. 77-78° as 
steroidal azetidinone : 
The elemental analysis of the compound XCVI corresponded to the 
molecular formula C30H49N3O2. The IR spectrum exhibited bands at 3326, 
3200, 1733, 1674 and 1613 cm"'. The bands at 3326 and 3200 cm"' were 
assigned to NH and NH2 group frequencies respectively, the band at 1733 
corresponded to four membered lactam. Another sharp band at 1674 cm"' was 
assigned to amide -CONH- stretching. The carbon-carbon double bond was 
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found to remain intact in the product, as a band was observed at 1613 cm"' 
(also supported by H NMR). Elemental analysis and IR spectral studies 
supported the fonnation of compound XCVI. 
Further evidence of its formation were provided by its 'H NMR 
spectrum. 'H NMR spectrum showed a sharp singlet at 6 6.5 integrating for one 
proton, was assigned to NH and another two-proton singlet was observed at 5 
4.2, corresponded to NH2 protons both of these were exchangeable with 
deuterium. 
Two other singlets integrating for two protons each were observed at 
6 2.4 and 2.2 which were assigned to CH2 of lactam moiety and C4-H2, 
respectively. A distorted singlet was observed at 5 5.7 for Cg-olefmic proton. 
Angular and side-chain methyl protons were observed at 1.2, 0.95, 0.8 and 
0.65. Thus on the basis of the elemental and spectral analysis the compound 
(XCVI), m.p. 77-78° was characterized as steroidal azetidinone XCVI. 
The formation of steroidal azetidinone (XCVI) can be rationalized on 
the basis of the mechanism proposed in Scheme - 2. 
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STEROIDAL SELENADIAZOLE 
Selenium dioxide is used in the synthesis of heterocyclic compounds by 
the introduction of selenium into the hetero ring. The cyclization of 
semicarbazones with selenium dioxide in acetic acid yields selenadiazoles. The 
selenadiazoles exhibit a wide variety of biological activities. Some of them are 
no 
used as chemotherapeutic agents. They have been broadly applied in the areas 
of pharmaceuticals'^''"^ agricultural'""''"'*, industrial and polymer 
chemistry'"'"'"^. Recent survey of literature on selenium have shown that 
various physiological activities are influenced by it. Navarro et al. 
discovered that Vit. E and selenium deficiency induced expression of 
ubiquinone - dependent antioxidant system at plasma membrane. Besides this 
selenadiazoles have synthetic utility also as they are used for the synthesis of 
different types of compounds such as 1, 3-diselenafulvenes, thiaselenols, 
I OR 
selenophenes and alkynyl selenocarboxylic acid . 
Thus these wide spectrum activities of selenadiazoles and selenium 
prompted us to undertake the reaction of selenium dioxide with cholest-5-en-3-
one semicarbazone (XCV). 
Herein, we wish to report, that selenium dioxide has performed three 
roles - i.e. dehydrogenation, allylic hydroxylation and cyclization of 
semicarbazone to selenadiazole in one step on a single substrate. The selenium 
dioxide has performed these roles earlier separately but in our case, we have 
observed these reactions together in one step. 
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Reaction of cholest-5-en-3-one semicarbazone (XCV) with 
selenium dioxide : 
Cholest-5-en-3-one semicarbazone (XCV) was treated with selenium 
dioxide powder in glacial acetic acid and the mixture was gently heated at 60° 
with stirring for 8 hours. The progress of the reaction was monitored by TLC. 
After completion of the reaction, reaction mixture was cooled, filtered and then 
poured on to crushed ice. The product obtained after filtration was subjected to 
column chromatography, which afforded the product XCVII in 65.4 % yield as 
semi-solid. 
O 
II 
H 7 N - C - N - N 
I 
H 
CxH 8^17 
(XCV) (XCVII) 
Characterization of semi-solid compound (XCVII) as T-hydroxy-
cholesta-1, 5-dien-3-eno [3, 4-d] selenadiazole : 
The semi-solid compound (XCVII) was analysed for C27H4oN20Se. The 
IR spectrum showed bands at 3420, 1650, 1377 and 587 cm"' which indicated 
the presence of hydroxy! group (OH), carbon - carbon double bond (C = C), 
carbon-nitrogen bond (C-N) and carbon - selenium bond (C-Se) respectively. 
The H NMR spectrum of the compound displayed a singlet integrating for one 
proton at 6 6.7(exchangeabie with deuterium), which was assigned to 
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OH - proton, a one - proton doublet observed at 5 6.25 (J = 10 Hz), was 
assigned to C2 - H and another one - proton doublet displayed at 6.1 (J = 11 
Hz) was characterized for C] - proton. The spectrum also gave a very 
prominent doublet at 5 5.85 (J = 2 Hz), which was attributed to C(, - olefinic 
proton. A multiplet centered at 6 3.5 was assigned to C7 - proton. Angular and 
side-chain methyl protons were observed at 5 1.14 (Cio - CH3), 0.67 (C13 -
CH3), 0.91 and 0.84 (for other side-chain methyl protons). The mass spectrum 
showed molecular ion peak at m/z 486 (M t , C27H4oN20Se), a prominent peak 
(base peak) at m/z 458 (M - N2), other notable peaks were m/z 468 (M - H2O), 
440 (458 - H2O) and m/z 345 (458 - side-chain, CgHn) (Scheme - 3). Thus, on 
the basis of analytical and spectral studies as discussed above, the compound 
XCVII has been characterized as 7-hydroxycholesta-l, 5-dien-3-eno [3, 4-d] 
selenadiazole (XCVII). The mechanism of its formation is proposed in 
Scheme - 4. 
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3P-Hvdroxv-5a, 63-dibroniocholestane : 
To a solution of cholesterol (5 g) in ether (30 ml) was added bromine 
solution (0.9 ml of bromine in 20 ml of glacial acetic acid containing 0.2 g of 
anhj'drous sodium, acetate) with stirring. The solution turned yellow and 
promptly set to a stiff paste of the dibromide. The mixture was cooled in an 
ice-bath and stirred with a glass rod to ensure complete crystallization. The 
product was then collected by filtration under suction and washed with cold 
ether - acetic acid mixture (3 : 7) until the filtrate was completely colourless 
and air-dried (6.9 g), m.p. 112-113° (reported'"^ m.p. 113°). 
5a, 63-Dibromocholestan-3-one : 
3P-Hydroxy-5a, 6P-dibromo cholestane (6.9 g) was suspended in 
acetone (150 ml) in a three necked round bottom flask fitted with a stirrer and 
dropping funnel. The suspension was stirred for 5 minutes and Jones reagent 
(10 ml) was added in drops from dropping funnel in 15 minutes. The 
temperature of the reaction mixture, during oxidation, was maintained between 
0 - 5° by external cooling. After the addition was complete, stirring was 
continued for 15 minutes and cold water (200 ml) was added. The product was 
collected on a Buchner funnel and washed thoroughly with water and methanol 
and air - dried (5 g), m.p. 73° (reported'"'^ m.p. 73 - 75°). 
Cholest-5-en-3-one (XCII): 
To a solution of 5a, 6j3-dibromocholestan-3-one (5 g) in ether (100 ml) 
and acetic acid (2.5 ml) was added, zinc dust (7.5 g) in small portions during 30 
minutes with continuous shaking. After the addition was complete the ethereal 
solution containing suspended zinc dust was filtered and the filtrate was 
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transferred to separating funnel. The ethereal phase was then washed 
successively with water, sodium bicarbonate solution (5%) and water and dried 
over anhydrous sodium sulphate. Removal of the solvent gave an oily residue 
which was crystallized from methanol to give the desired product (3.2 g), m.p. 
127 - 128" (reported'"" m.p. 129°). 
Reaction of cholest-5-en-3-one (XCII) with thiosemicarbazide : 
Cholest-4-en-3-one thiosemicarbazone (XCIII) : 
To a solution of cholest-5-en-3-one (XCII) (2 g) in ethanol (35 ml) was 
added thiosemicarbazide (0.6 g) and cone. HCl (1 ml). The reaction mixture 
was refluxed for half an hour. The progress of the reaction was monitored by 
TLC. After completion of the reaction, the solvent was removed under reduced 
pressure. The residue was taken in chloroform, washed successively with 
water, sodium bicarbonate solution (5%) and water and dried over anhydrous 
sodium sulphate. The solution was concentrated under reduced pressure and 
residue was crystallized from chloroform - methanol, which provided cholest-
4-en-3-one thiosemicarbazone (XCIII) (1.68 g), m.p. 196 - 197°. 
Analysis found : C, 73.44; H, 10.36; N. 9.14. 
C28H47N3S requires : C, 73.46; H, 10.35; N, 9.18 %. 
IR (KBr) : v^^, 3450 (NH), 3150 (NHj), 1625 (C = C), 1435 (C = N), 1080 
cm'' (C = S). 
'H N M R (CDCI3): 5 6.5 (s, IH, NH, exchangeable with deuterium), 6.2 (s, 2H, 
NH2, exchangeable with deuterium), 5.8 (s, IH, C4-H), 1.15, 0.91, 0.85, 0.65 
(angular and side-chain methyl protons). 
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Reaction of cholest-4-en-3-one thiosemicarbazone (XCIII) with 
chloroacetic acid : 3-Diazo (4'-thiazolidinon) cholest-4-ene 
(XCIV) : 
A mixture of cholest-4-en-3-one thiosemicarbazone (XCIII) (I g), 
chloroacetic acid (2 ml) and anhydrous sodium acetate (0.8 g) in glacial acetic 
acid (25 ml) was refluxed for 17 hours. The reaction mixture was then cooled 
and poured on crushed ice. The solution was extracted with ether and the 
extract was washed successively with water, sodium bicarbonate solution (5 %) 
and water and dried over anhydrous sodium sulphate. The solvent was 
evaporated and the residue was chromatographed on silica gel column using 
light petroleum-ether (7 : 3) as eluant, which provided compound XCIV as 
solid, recrystallized from ethanol to yield the 3-diazo (4'-thiazolidinon) cholest-
4-ene (XCIV) (0.7 g), m.p. 137°. 
Analysis found : C, 72.36; H, 9.52; N, 8.45. 
C3nH47N30S requires : C, 72.38; H, 9.51; N, 8.44 %. 
IR (KBr) : v^ a^, 3464 (NH), 1717 (C = 0), 1621 (C = C), 1482 (C = N), 680 
cm"' (C - S - C). 
'H N M R (CDCI3) : 6 6.7 (s, IH. NH. exchangeable with deuterium), 5.8 (s, IH, 
C4-H), 3.8 (s, 2H, methylene protons of thiazolidinone ring), 5 1.21, 0.92, 0.8, 
0.73 (angular and side-chain methyl protons). 
MS : m/z 497 (M t , C30H47N3OS), 423 (M - COCH2S), 384 (M - C^Hiy). 
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Reaction of cho[est-5-en-3-one (XCII) with semicarbazide hydro-
chloride : Cholest-5-en-3-one semicarbazone (XCV) : 
To a solution of cholest-5-en-3-one (XCII) (2 g), in ethanol (50 ml) was 
added a mixture of semicarbazide hydrochloride (2 g) and sodium acetate (3 g) 
in water (20 ml). The reaction mixture was refluxed for 2 hours on a steam bath 
and cooled. The separated solid was filtered, washed with water and 
recrystallized from methanol to give the cholest-5-en-3-one semicarbazone 
(XCV) (1.68 g),m.p. 221-222°. 
Analysis found : C, 76.15; H, 10.71; N, 9.49. 
C28H47N3O requires : C, 76.13; H, 10.73; N, 9.51 %. 
IR (KBr) : 3345 (NH), 3150 (NH2), 1721 (C = O), 1633 (C = C), 1430 cm"' 
(C = N). 
'H N M R (CDCI3): 5 6.5 (s, IH, NH, exchangeable with deuterium), 6.1 (s, 2H, 
NH2, exchangeable with deuterium), 5.62 (m, IH, C(, - H), 2.2 (s, 2H, C4 - H), 
1.18, 0.96, 0.8, 0.68 (angular and side-chain methyl protons). 
Reaction of cholest-5-en-3-one semicarbazone (XCV) with acetyl 
chloride : Steroidal azetidinone (XCVI) : 
To a stirred solution of cholest-5-en-3-one semicarbazone (XCV) 
(0.88 g) and pyridine (0.4 ml) in dioxane (20 ml), acetyl chloride (1 ml) was 
added dropwise at 0 - 5°. The reaction mixture was stirred at room temperature 
for 3 hours. The completion of the reaction was monitored by TLC. The 
solution was concentrated under reduced pressure and poured into ice-cold 
water and extracted with ether. After evaporation of the solvent, the residue 
obtained was chromatographcd over silica gel column. Elution of column with 
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light petroleum-ether (9:1) gave the compound XCVI, which was crystallized 
from acetone (0.6 g), m.p. 77 - 78°. 
Analysis found : C, 74.45; H, 10.2; N. 8.65. 
C30H49N3O2 requires : C, 74.48; H, 10.21; N, 8.68 %. 
IR (KBr) : v,„a, 3326 (NH), 3200 (NH,), 1733(CONH), 1674 (four membered 
lactam), 1613 cm"' (C = C). 
'H N M R (CDCI3): 5 6.5 (s, IH, NH, exchangeable with deuterium), 5.7 (s, IH, 
C6 - H), 4.2 (s, 2H, NH2, exchangeable with deuterium), 2.4 (s, 2H, CH2 of 
lactam moiety), 2.2 (s, 2H, C4 - H2), 5 1.2, 0.95, 0.8, 0.65 (angular and side-
chain methyl protons). 
Reaction of cholest-5-en-3-one semicarbazone (XCV) with 
selenium dioxide : V-Hydroxycholesta-l, 5-dien-3-eno [3, 4-d] 
selenadiazole (XCVII) : 
Cholest-5-en-3-one semicarbazone (XCV) (1 g) was treated with 
selenium dioxide powder (0.3 g) in glacial acetic acid (40 ml) and the mixture 
was gently heated at 60° for 8 hours. The progress of the reaction was 
monitored by TLC. After completion of the reaction the reaction mixture was 
cooled, filtered and then poured onto crushed ice. The product obtained after 
filtration was purified by column chromatography on silica gel column. Elution 
of column with light petroleum - ether (19 : 1) provided a semi-solid 
compound (XCVII), (0.721 g). 
Analysis found : C, 66.48; H, 8.25; N, 5.76. 
V 
C27H4()N20Se requires : C, 66.51; H, 8.27; N. 5.75 %. 
IR (Nujol): v„,ax 3420 (OH), 1650 (C - C), 1377 (C -N) , 587 cm"' (C - Se). 
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'H N M R (CDCI3) : 5 6.7 (s, IH, OH, exchangeable with deuterium), 6.25 
(d, IH, C2 - H, J - 10 Hz), 6.1 (d, IH, C, - H, J = 11 Hz), 5.85 (d, IH, Cg - H, 
.1 - 2 Hz), 3.5 (m, IH, C7 - H), 1.14 (C|o - CH3), 0.67 (C,3 - CH3), 0.91, 0.84 
(other side-chain methyl protons). 
MS : m/z 486 (M t , C27H4oN20Se), 468 (M - H2O), 458 (M - N2), 440 (458 -
H2O), 345 (458 - side-chain, CgH.v). 
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